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I . I N T R O D U C T I O N

A . P u r p o s e
D u r i n g t h e summer o f 1981, t h e r e s o l u t i o n o f Park C i t y ' s w a t e r
s u p p l y and wat er r i g h t s p r o b l e m became p a r a m o u n t in th e eyes o f
Park C i t y o f f i c i a l s , l ocal d e v e l o p e r s a n d r e s i d e n t s . E v e n t s
which h e l p e d b r i n g about t h i s concern were t h e P a r k M e a d o w s W e l l
l a w s u i t and th e l i m i t a t i o n on u s e o f t h e S p i r o T u n n e l water*
s y s t e m .
T h e p u r p o s e o f t h i s S t u d y i s t o i d e n t i f y , a s s e s s a n d e v a l u a t e
P a r k C i t y ' s p r e s e n t a n d f u t u r e w a t e r s u p p l y r e q u i r e m e n t s ;
i n v e s t i g a t e i t s e x i s t i n g a n d p o t e n t i a l w a t e r r e s o u r c e s ; a n d
c l e a r l y e x p l a i n water r i g h t s h e l d b y t h e C i t y .
T h i s S t u d y w i l l f u r t h e r a n a l y z e several water s u p p l y i m p r o v e m e n t
a l t e r n a t i v e s t ha t c a n b e taken t o e x p a n d a n d u p g r a d e t h e C i t y ' s
pre s ent s u p p l y sy s t em. C o s t s e s t i m a t e s and annual -cost a n a l y s e s
have been i n c l u d e d f o r each a l t e r n a t i v e .
A l l w a t e r source r e q u i r e m e n t s , wa t e r q u a l i t y m a n d a t e s , a n d w a t e r
r i g h t s laws in e f f e c t t o d a y have been i n c o r p o r a t e d in the
l o n g - r a n g e f o r e c a s t s a n d r e c o m m e n d a t i o n s .

B. S c o p e
T h i s S t u d y w a s c o n f i n e d t o t h e t h r e e p o s s i b l e s e rv i c e areas
n o t e d a s Park C i t y S e r v i c e A r e a s on E x h i b i t 1 , i n c l u d i n g any
p r o p e r t y i n c l o s e p h y s i c a l p r o x i m i t y t h a t cou ld e v e n t u a l l y b e
s e r v i c e d b y t h e P a r k C i t y m u n i c i p a l w a t e r s y s t e m .



T h e S t u d y A r e a w a s t aken a s t h e a d o p t e d A n n e x a t i o n B o u n d a r y ,
service area B , a n d I s shown I n E x h i b i t 2 , I n S e c t i o n X .
C l i m a t e , t o p o g r a p h y , g e o l o g y , s u r f a c e w a t e r , a n d ground w a t e r
f e a t u r e s a r e I n c l u d e d I n A p p e n d i x A - l .
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I I . D E M O G R A P H I C A N A L Y S I S

Park C i t y , once renown f o r i t s p r o l i f i c m i n i n g a c t i v i t i e s , h a s
become a m a j o r r e c r e a t i o n a l c enter i n t h e I n t e r m o u n t a i n W e s t .
At th e turn o f t h e c e n t u r y , th e d i s c o v e r y o f i t s rich a b u n d a n c e
o f mineral resources c o n t r i b u t e d t o Park C i t y ' s r i s i n g
p o p u l a t i o n , r e a c h i n g 6,000 p e o p l e by 1929. As a p r e l u d e t o t h e
sk i i n d u s t r y p o t e n t i a l , t h e S n o w p a r k Ski A r e a wa s d e v e l o p e d in»1945. H o w e v e r , a s th e m i n i n g i n d u s t r y d e c l i n e d , s o d id th e
p o p u l a t i o n t o a l o w o f 1,400 i n I 9 6 0 . T h e S n o w p a r k S k i A r e a
became a c a s u a l t y o f P a r k C i t y ' s e c o n o m i c l u l l . T h e n i n 1 9 6 3 ,
l a r g e - s c a l e s k i i n g w a s i n t r o d u c e d t o t h e area w i t h t h e
d e v e l o p m e n t o f t h e T r e a s u r e M o u n t a i n R e s o r t . I n 1971, t h i s
resort c h a n g e d o w n e r s h i p a n d became Park C i t y R e s o r t . G r o w t h
h a s n o t s t o p p e d a c c e l e r a t i n g . I n recent y e a r s , Park. C i t y h a s
d e v e l o p e d other recreational a c t i v i t i e s , i n c l u d i n g g o l f a n d
t e n n i s . I n 1981, t h e Deer V a l l e y Resort b e g a n o p e r a t i o n s
c o n t r i b u t i n g t o t h e a r e a ' s a l r e a d y p o p u l a r s k i i n g a t t r a c t i o n .
T h i s g r o w i n g r e c r e a t i o n a l market h a s p r o f o u n d l y a f f e c t e d l a n d
d e v e l o p m e n t . T h e I n c e n t i v e s t o d e v e l o p c o n t i n u e , a n d a s t h e
recreat ional trend increase s , so w i l l the a t t r a c t i o n to v i s i t or
l i v e p e r m a n e n t l y i n P a r k C i t y .

A . A n a l y s i s C r i t e r i a
S e v e r a l d e t a i l e d p o p u l a t i o n g r o w t h e s t i m a t e s have r e c e n t l y
arisen ou t o f th e marked e x p a n s i o n o f p o p u l a t i o n and l a n d u s e in
t h e s e v e n t i e s . P r e d i c t i o n s have g e n e r a l l y been based u p o n t h e
c o l l e c t i v e e f f e c t s o f seven v a r i a b l e s :
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1 ) P o t e n t i a l b u i l d i n g a r e a s / s i t e s ;
2 ) P r e s e n t l y p l a n n e d d e v e l o p m e n t s ;
3 } Pas t g r o w t h ;

t

4 ) B u i l d i n g p e r m i t s i s s u e d ;
5 ) Recreat ional p o t e n t i a l ;
6 ) C o m m e r c i a l / i n d u s t r i a l p o t e n t i a l ;
7 ) A v a i l a b i l i t y o f p u b l i c s e rv i c e s a n d u t i l i t i e s , a n d

p r i v a t e s ervice s .
T h e f u t u r e p o p u l a t i o n o f t h e Park C i t y S t u d y A r e a , i n c l u d i n g
S n y d e r v i l l e B a s i n , i s d i r e c t l y d e p e n d e n t on a c o m b i n a t i o n o f
several i n t e r n a l and e x t e rna l d e v e l o p m e n t sources:

1 ) S u b u r b a n r e s i d e n t i a l d e v e l o p m e n t :
a ) Primary home b u i l d i n g ;
b ) S e c o n d a r y home b u i l d i n g ;

2 ) I n d u s t r i a l d e v e l o p m e n t ;
3 ) E n e r g y / o v e r t h r u s t b e l t d e v e l o p m e n t ;
4 ) C o n t i n u e d e x p a n s i o n o f s k i i n g a n d t our i sm a c t i v i t i e s

and commercial s u p p o r t services.
T h e i n t e r d e p e n d e n c e o f t h e l a t t e r f o u r v a r i a b l e s i s ba s ed o n
b o t h n a t i o n a l a n d r e g i o n a l e c onomic s . W i t h o u t e l a b o r a t i n g o n
t h e var iou s i n t r i c a c i e s o f p r e c i s e d e m o g r a p h i c s , t h e recent



d e v e l o p m e n t a n d p o p u l a t i o n p r o j e c t i o n s g e n e r a l l y u s e e i t h e r
p o t e n t i a l h o u s i n g s u p p l y o r p o t e n t i a l h o u s i n g d e m a n d f o r g r o w t h .
T h e p r i m a r y d i f f e r e n c e b e t w e e n a h o u s i n g s u p p l y a n d a h o u s i n g
demand g r o w t h d e m o g r a p h y re s t s w i t h t h e d e g r e e t o whi ch t h e f o u r
d e v e l o p m e n t sources ar e w e i g h e d . A p o t e n t i a l s u p p l y p r o j e c t i o n
a c k n o w l e d g e s t h e f o u r d e v e l o p m e n t sources a s I n e v i t a b l e
c o n t r i b u t i o n s to p o p u l a t i o n growth . T h e r e i s no t , however, a
s p e c i f i c t i m e t a b l e o r p r o j e c t e d economic t r end c o m m e n s u r a t e w i t h
t h e p o t e n t i a l d e v e l o p m e n t g r o w t h . T h e p r i m a r y concern r e s t s
w i t h th e c a p a c i t y o f th e areas f or d e v e l o p m e n t and how grea t a
p o p u l a t i o n t h e y c a n c o n t a i n o r s u p p l y . T h e p o t e n t i a l s u p p l y
p r o j e c t i o n s , t h e r e f o r e , f i r s t c a l c u l a t e t h e p o p u l a t i o n a n area
c a n s u p p o r t w i t h t h e a s s u m p t i o n t h a t t h e f o u r d e v e l o p m e n t
sources w i l l be m a x i m i z e d .
A d e m a n d g r o w t h d e m o g r a p h y a p p l i e s t h e f o u r d e v e l o p m e n t source s
as d e p e n d e n t s t o the e x i s t i n g and p r o j e c t e d e c o n o m i c
f l u c t u a t i o n s o f t h e r eg i on a n d t h e geo-econamic f e a s i b i l i t i e s o f
t h e s p e c i f i c t y p e s o f d e v e l o p m e n t . - T h e p o t e n t i a l f o r
d e v e l o p m e n t a n d p o p u l a t i o n g r o w t h c o r r e s p o n d s t o t h e e conomic
environment whi ch a l s o d e t e r m i n e s t h e e x t e n t o f t h e f o u r
d e v e l o p m e n t sources. T h e r e f o r e , in e s t a b l i s h i n g a f o r e c a s t i n g
m o d e l , th e h o u s i n g d e m a n d d e m o g r a p h y uses e conomic g r o w t h a s a
f u n c t i o n o f time. As a r e s u l t , t h e u s e o f p o t e n t i a l h o u s i n g
s u p p l y a s a g r o w t h p r e d i c t o r p r o j e c t s a s i g n i f i c a n t l y h i g h e r
t o t a l p o p u l a t i o n f o r t h e Park C i t y / S n y d e r v i l l e area than t h e
more c o n s e r v a t i v e a p p r o a c h o f p o t e n t i a l h o u s i n g d e m a n d . T h i s
S t u d y uses t h e more r e a l i s t i c h o u s i n g d emand a p p r o a c h .
P o p u l a t i o n p r o j e c t i o n s a r e c o m p a r e d f o r several s t u d i e s
c o m p l e t e d over the p r e v i o u s ten year s in T a b l e s 1 and 2 in
S e c t i o n X .
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B . T h e S e r v i c e A r e a s
T h r e e d e f i n e d s ervice areas a r e r e c o g n i z e d i n t h i s S t u d y . Each
i s unique in i t s e l f and r e f l e c t s c er ta in wa t e r s y s t e m
requ i r emen t s and needed c a p i t a l i m p r o v e m e n t s . Two service areas
a r e g r o u p e d t o g e t h e r f o r c o m p a r i s o n p u r p o s e s f o r each t i m e f r a m e *
c on s id e r ed . Such c ompar i s on s w i l l a id Park C i t y in i t s e f f o r t s
t o p l a n f o r water s y s t e m i m p r o v e m e n t s r e l a t e d t o a n t i c i p a t e d
d e v e l o p m e n t .

1 ) 1982 P a r k C i t y L i m i t s

T h e f i r s t a n d s m a l l e s t area c o n s i d e r e d i s t h e current
p h y s i c a l c o r p o r a t e b o u n d a r y o f Park C i t y . T h e same l i m i t s
f o r t h i s area were m a i n t a i n e d t h r o u g h t h i s S t u d y t o t h e year
2020. It i s not i m p l i e d or recommended tha t the l i m i t s for
Park C i t y remain a s t h o s e taken f o r t h i s 1982 C i t y l i m i t s
b o u n d a r y .

2) A n n e x a t i o n Boundary ' .
F o l l o w i n g c o u n t l e s s hours o f m e e t i n g s a n d c o n s u l t a t i o n , t h e
Park C i t y C o u n c i l d e c i d e d u p o n a p h y s i c a l p e r i m e t e r f o r t h e
f u t u r e C i t y l i m i t s o f P a r k C i t y . A t t h e r eque s t o f t h e
C o u n c i l , t h i s S t u d y w i l l u s e t h e ac tual a n n e x a t i o n b o u n d a r y
a d o p t e d b y Park C i t y a s t h e S t u d y A r e a . T h e b o u n d a r y i s
r e a l i s t i c a n d very u s e f u l i n p l a n n i n g f u r t h e r w a t e r s y s t e m
i m p r o v e m e n t s a n t i c i p a t e d f o r P a r k C i t y . I t i s r e c o m m e n d e d
t h a t t h e C i t y c o n c e n t r a t e t h e i r short t e rm p l a n n i n g u p o n t h e
A n n e x a t i o n b o u n d a r y .
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3 ) L o n q - R a n g e S e r v i c e A r e a
The most c o m p r e h e n s i v e service area in th e v i c i n i t y o f P a r k
C i t y i s o u t l i n e d in E x h i b i t 2 . T h i s b o u n d a r y i s i n t e n d e d to
r e p r e s e n t t h e p h y s i c a l l i m i t s o f l o n g - t e r m d e v e l o p m e n t in
t h e Park C i t y area. I t i s n o t i n t e n d e d t o d e p i c t f u t u r e
C i t y l i m i t s . S e v e r a l i m p o r t a n t f a c t o r s , i n c l u d i n g t h e
i n t e n t i o n s o f nearby d e v e l o p e r s o u t s i d e t h e current C i t y
l i m i t s , t h e p l a n n i n g concerns o f S n y d e r v i l l e a n d S u m m i t
C o u n t y , and e x p e r i e n c e s o f o t h e r resort t owns in s i m i l a r
c i r c u m s t a n c e s , have c o n t r i b u t e d t o t h e b o u n d a r y s e t f o r t h i s
s ervice area.
I t i s r e c o m m e n d e d t h a t P a r k C i t y i m p l e m e n t t h i s s e rv i c e area
i n i t s l o n g - t e r m wa t e r p l a n n i n g e f f o r t s .

C . T h e S t u d y A r e a
The a n n e x a t i o n b o u n d a r y a d o p t e d by Park C i t y in 1962 was t aken
as the S t u d y A r e a . E x h i b i t 2 in S e c t i o n X o u t l i n e s i t s p h y s i c a l
boundar i e s .
T h e S t u d y A r e a h a s been broken down into nine ( 9 ) sub-areas:

1 ) O l d T o w n P a r k C i t y , i n c l u d i n g t h e P a r k C i t y R e s o r t base
c o m p l e x area a n d h i l l s i d e s .

2 ) N o r t h P a r k C i t y . i n c l u d i n g t h e T h a y n e s C a n y o n
S u b d i v i s i o n , P a r k M e a d o w s area , c o m m e r c i a l area
( H o l i d a y / P r o s p e c t o r ) a n d P r o s p e c t o r D e v e l o p m e n t s .
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3 ) Deer V a l l e y , i n c l u d i n g S n o w P a r k , t h e Deer V a l l e y
R e s o r t , t h e S o l a m e r e D e v e l o p m e n t ( n o r t h Deer V a l l e y ) ,
a n d t h e M a s o n i c H i l l area.

4 ) F l a g s t a f f M o u n t a i n , i n c l u d i n g U p p e r E m p i r e C a n y o n a n d
F l a g s t a f f M o u n t a i n .

5 ) T h a y n e s C a n y o n , i n c l u d i n g a l l p r o p e r t y west o f t h e
e x i s t i n g Park C i t y l i m i t s a n d east o f t h e S t u d y A r e a .
b o u n d a r y . T h e l ower s l o p e s o f t h e Park C i t y S k i Resort
are i n c l u d e d in s u b - A r e a 1.

6 ) I r o n M o u n t a i n , s p e c i f i c a l l y t h e n o r t h e r n s l o p e s o f I r o n
M o u n t a i n a n d I r o n C a n y o n .

7 ) Quarry M o u n t a i n . i n c l u d i n g t h e land i m m e d i a t e l y
n o r t h w e s t o f P a r k C i t y e n c i r c l i n g Quarry M o u n t a i n a n d
b o r d e r i n g U t a h H i g h w a y 224 on the west and the S t u d y
A r e a on the nor th .

8 ) Round V a l l e y , i n c l u d i n g t h e p r o p o s e d Round V a l l e y
D e v e l o p m e n t a n d p r o p e r t y n o r t h e a s t o f t h e e x i s t i n g Park
C i t y l i m i t s , a n d b o r d e r i n g U t a h H i g h w a y 2 4 8 a n d U . S . 4 0
on the south and ea s t , r e s p e c t i v e l y .

9 ) R i c h a r d s o n F l a t , i n c l u d i n g t h e m a j o r i t y o f p o t e n t i a l
commerc ia l a n d r e s i d e n t i a l s p a c e east o f P a r k C i t y .

D . F o r e c a s t o f P o p u l a t i o n s a n d D e v e l o p e d U n i t s
T h e f o l l o w i n g p r o j e c t i o n s r e f l e c t a b r e a k d o w n o f t h e p o t e n t i a l
d e v e l o p m e n t a n d c o u l d vary w i t h i s o l a t e d l a n d u s e o r d i n a n c e s a n d
p o l i c i e s a s w e l l a s w i t h u n f o r e s e e n e conomic and d e v e l o p m e n t
t r e n d s :
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1) Old T o w n Park C i t y - 83 d e v e l o p e d u n i t s per year to
year 2000.

2 ) N o r t h Park C i t y - 3 6 d e v e l o p e d u n i t s p e r year t o year
2000.

3) Deer V a l l e y - 117 d e v e l o p e d u n i t s per year to year
2000.

»4 } F l a g s t a f f M o u n t a i n - 2 8 d e v e l o p e d u n i t s p e r year t o
year 2000.

5) T h a y n e s Canyon - 200 un i t s max imum.

6 ) I r o n M o u n t a i n - 5 0 0 u n i t s m a x i m u m near t h e base o f I r o n
M o u n t a i n .

7) Quarry M o u n t a i n - 400 un i t s max imum.
8) Round V a l l e y - 1,000 u n i t s m a x i m u m .
9) R i c h a r d s o n F l a t - 800 u n i t s max imum. W h i l e t h i s area

c ou ld become e x c l u s i v e l y c o m m e r c i a l , t h er e i s a
p o t e n t i a l f o r h i l l s i d e d e v e l o p m e n t s .

The 1981 r e s i d e n t i a l h o u s i n g and c o m m e r c i a l s p a c e ha s been
t a b u l a t e d b y t h e P a r k C i t y P l a n n i n g S t a f f a n d i s s h o w n i n T a b l e
4.

T a b l e 5 in S e c t i o n X t a b u l a t e s th e s e unit p r o j e c t i o n s f or each
sub-area a n d t h e S t u d y A r e a . A s a s u p p l e m e n t t o t h i s S t u d y ' s
p r o j e c t e d uni t c o u n t , T a b l e s 6 , 7 a n d 8 show f o r e c a s t s f o r s k i
s eason a v e r a g e a n d p e a k p o p u l a t i o n s .
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A n t i c i p a t e d p r o j e c t d e v e l o p m e n t f o r each s ervice area over t i m e
i s shown i n T a b l e 2 7 . M a j o r f o r e c a s t s f r o m t h i s t a b l e i n c l u d e :

1982 P a r k C i t y L i m i t s
1982 3,900 u n i t s
2000 8,500 unit s
2020 9,500 u n i t s

»T h e S t u d y A r e a ( A n n e x a t i o n B o u n d a r y )
1982 3,900 u n i t s
2000 10,650 u n i t s
2020 13,600 u n i t s
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I I I . W A T E R S O U R C E A N D W A T E R R I G H T S R E Q U I R E M E N T S

A . S o u r c e R e q u i r e m e n t s
1 } I n d o o r
2 ) O u t d o o r
3 ) C o m m e r c i a l
4 ) F i r e f i g h t i n g
5 ) D e s i g n S o u r c e F l o w R a t e s

B . W a t e r R i g h t s R e q u i r e m e n t s
1 ) I n d o o r
2 ) O u t d o o r
3 ) D i s c u s s i o n o f W a t e r R i g h t s

R e q u i r e m e n t s
4 ) W a t e r R i g h t s C a l c u l a t i o n
5 } D e s i g n W a t e r R i g h t R e q u i r e m e n t s
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I I I . W A T E R S O U R C E A N D W A T E R R I G H T S R E Q U I R E M E N T S

A . Sourc e Requirement s
F r e s h d r i n k i n g water i s t y p i c a l l y c a t e g o r i z e d I n three s p e c i f i c
u s e d e m a n d s : i n d o o r , o u t d o o r a n d c ommerc ia l . F i r e f i g h t i n g
wa t er r equ i r emen t s are c o n s i d e r e d an i m p a c t on the m u n i c i p a l
water s y s t e m , but not a t y p i c a l d a i l y water use* •,

1 ) I n d o o r D e m a n d s
I n d o o r wa t er d e m a n d i s d e f i n e d a s a l l w a t e r c o n v e y e d t o
cu l inary f i x t u r e s a n d p er s ona l b a t h i n g f i x t u r e s w i t h i n t h e
h o u s i n g un i t . I n d o o r w a t e r d e m a n d i s n o t t h e same f l o w ra t e
and vo lume r e g i s t e r e d on the w a t e r meter l e a d i n g to the
h o u s i n g un i t . O u t d o o r w a t e r d emand i s t y p i c a l l y r e g i s t e r e d
by th i s meter as w e l l .
P a r k C i t y M u n i c i p a l C o r p o r a t i o n i s required t o p r o v i d e i t s
water u s ing c i t i z e n s w i t h wat er s ervice s o r d i n a r i l y
a s s o c i a t e d w i t h a s m a l l c o m m u n i t y . A c o m p a r i s o n o f t o t a l
water u s e in s e l e c t e d U t a h c o m m u n i t i e s a p p e a r s in T a b l e 3 .
T h e l i t e r a t u r e h a s -a l so a d d r e s s e d water d e m a n d s o f o ther
resort t o w n s i n c l u d i n g V a i l , C o l o r a d o ; S n o w b i r d , U t a h ; a n d
T e t o n V i l l a g e , W y o m i n g ( T a b l e 9 ) .
I n d o o r u s e d e m a n d s p a r t i a l l y d i c t a t e t h e q u a n t i t y o f f l o w s
required f r o m t h e water sources. A t p r e s e n t , t h e U t a h S t a t e
D e p a r t m e n t o f H e a l t h r equire s a source c a p a b i l i t y o f 8 0 0
g a l l o n s p e r d a y p e r c o n n e c t i o n f o r s i n g l e f a m i l y a n d summer
u s e homes q u a l i f y i n g a s p o t e n t i a l l y year-round r e s i d e n c e s .
T h i s r equ i r ement i s n e g o t i a b l e w i t h t h e D e p a r t m e n t o f H e a l t h
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o n l y i f a m u n i c i p a l i t y c a n v e r i f y l o w e r w a t e r uses f o r t h e i r
service area. P a r k C i t y M u n i c i p a l C o r p o r a t i o n s h o u l d g a t h e r
a n d p r e s e n t a c tua l wa t e r u s e d a t a t o t h e S t a t e D e p a r t m e n t o f
H e a l t h as soon as p o s s i b l e in an e f f o r t to l ower t h e i r
source c a p a c i t y r e q u i r e m e n t s . A d i s c u s s i o n o f P a r k C i t y ' s
o b l i g a t i o n s t o t h e D e p a r t m e n t o f H e a l t h i s i n c l u d e d i n
A p p e n d i x A-5.
P o t e n t i a l d e v e l o p a b l e un i t s f o r t h e S t u d y A r e a have been
f o r e c a s t and are shown in T a b l e 5 in S e c t i o n X. C o m p a r i s o n s
o f s e l e c t e d s i m i l a r d e v e l o p m e n t s ( L a m a n d H u g h e s , I 9 6 0 ) a r e
shown in T a b l e 9.
W a t e r source c a p a c i t y r e q u i r e m e n t s based u p o n S t a t e
D e p a r t m e n t o f H e a l t h c r i t er ia have been f o r e c a s t ( T a b l e
10). S o u r c e c a p a c i t y r e q u i r e m e n t s f o r i n d o o r u s e ba s ed u p o n
an a n t i c i p a t e d p e a k demand o f 450 g a l l o n s per day per unit
have a l s o been f o r e c a s t f o r t h e S t u d y A r e a ( T a b l e 1 1 ) .
T h e c o m p o s i t e wa t er u s e r e q u i r e m e n t s f o r i n d o o r a n d o u t d o o r
d e m a n d s in the S t u d y A r e a are shown in T a b l e s 15 and 16.
T h e s e t a b l e s a r e based u p o n c r i t e r i a f r o m t h e S t a t e E n g i n e e r
a n d S t a t e D e p a r t m e n t o f H e a l t h a n d t h i s S t u d y ' s f i n d i n g s ,
r e s p e c t i v e l y . • T h e s e r e q u i r e m e n t s a r e f o r d e s i g n p u r p o s e s
o n l y a n d d o n o t n e c e s s a r i l y r e p r e s e n t a v e r a g e d a i l y
c o n s u m p t i o n .

A l l p r o j e c t i o n s a n d f o r e c a s t s a r e ba s ed u p o n r e a s o n a b l e
e n g i n e e r i n g j u d g e m e n t s a n d a p p r o x i m a t i o n s f r o m e x i s t i n g
s t u d i e s , ac tual wa t e r u s e d a t a , a n d p r e v i o u s e x p e r i e n c e s .
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2 ) O u t d o o r D e m a n d s
O u t d o o r w a t e r d e m a n d i s d e f i n e d a s a l l w a t e r c o n v e y e d t o
f i x t u r e s of a r e s i d e n t i a l or c o m m e r c i a l s p a c e t h a t i s used
f o r i r r i g a t i o n o f l a n d s c a p e d o r n a t u r a l l y v e g e t a t e d areas
a s s o c i a t e d w i t h t ha t s p a c e . Other m i s c e l l a n e o t i s w a t e r u s e
such as in s id e commercial d e m a n d s , s treet c l e a n i n g , and d u s t
c o n t r o l w i l l b e c o n s i d e r e d w i t h commercial wa t er u sage .
M o s t p e r m e a b l e areas s u r r o u n d i n g r e s i d e n t i a l a n d c o m m e r c i a l
s p a c e s r e l y u p o n m u n i c i p a l d r i n k i n g wa t er f a c i l i t i e s t o
s u p p l y t h e i r l a n d s c a p i n g i r r i g a t i o n r e q u i r e m e n t s . T h e t w o
g o l f courses i n P a r k C i t y have s e p a r a t e i r r i g a t i o n s y s t e m s
i n d e p e n d e n t o f t h e m u n i c i p a l w a t e r s y s t e m . S h o u l d
i n d i v i d u a l water users or g r o u p s o f users s e p a r a t e t h e i r
i n d o o r a n d o u t d o o r f a c i l i t i e s c o m p l e t e l y , a n a p p r o p r i a t e
r e d u c t i o n i n Park C i t y ' s water source d e l i v e r y r equ i r emen t
cou ld b e made . S e p a r a t e s y s t e m s w o u l d a l l o w f o r s e a s ona l
d i f f e r e n c e s in source c a p a c i t y r equ i r emen t s .
O u t d o o r average wat er d e m a n d s in t h i s area are g e n e r a l l y
p r o p o r t i o n a t e t o t h e t y p e and size o f t h e l a n d s c a p e d areas.
A p p r o x i m a t e water r equ ir ement s f o r r e a s o n a b l e v e g e t a t i o n
t y p e s were i n c l u d e d i n t h i s a n a l y s i s .
S p e c i f i c i r r i g a t e d areas a n d the ir o u t d o o r w a t e r
r e q u i r e m e n t s w i l l vary s l i g h t l y d u e t o e l e v a t i o n , a s p e c t
( e x p o s u r e t o t h e s u n ) , so i l t y p e , a n d i r r i g a t i o n m e t h o d s a n d
d u r a t i o n s . An a v e r a g e s ea sonal w a t e r u s e v o l u m e o f 1 .9
a c r e - f e e t f o r an i r r i g a t i o n s ea son o f 150 d a y s ( M a y 15 t o
October 15} was a s sumed.
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Each sub-area w i t h i n t h e S t u d y A r e a wa s e v a l u a t e d a s t o
i r r i g a t i o n a cr eage p o t e n t i a l ( T a b l e 1 3 ) a n d a c o r r e s p o n d i n g
ou tdoor water requirement was d e t e r m i n e d . V a r i a t i o n s o f
l a n d s c a p i n g a n d i r r i g a t i o n m e t h o d s a r e l i m i t l e s s . T h i s
S t u d y w i l l c o n s i d e r recent water u s e i n f o r m a t i o n f o r P a r k
C i t y , t r e n d s in wa t er u s e f or s i m i l a r resort t o w n s , and
p r a c t i c a l engineer ing J u d g m e n t f o r f o r e c a s t i n g water
requirement s due t o o u t d o o r wa t er d e m a n d s in th e P a r k C i t y
area.
Based upon the c r i t e r i a o u t l i n e d and the a s s u m p t i o n s made
f o r o u t d o o r w a t e r d e m a n d i n P a r k C i t y , t h e f o l l o w i n g a v e r a g e
d a i l y w a t e r r e q u i r e m e n t w a s c o m p u t e d :
Q * 1.9 A c - F t X 7 . A 3 Gal X 43,560 Sq Ft X S e a s o n « 4,127 GalS e a s o n / A c C u b i c F t A c r e 1 5 0 D a y s D a y / A c
T a b l e 14 _ i n c l u d e s o u t d o o r wa t e r d e m a n d s ba s ed u p o n
a p p r o x i m a t e d p o t e n t i a l i r r i g a t i o n a c r eage s f o r t h e d e v e l o p e d
u n i t s f o r e c a s t f o r t h e S t u d y A r e a .

3 ) C o m m e r c i a l D e m a n d s

The t h i rd demand use on a m u n i c i p a l wa t er s y s t e m is
c o m m e r c i a l s p a c e wa t e r d e m a n d s . T h e s e s p a c e s vary i n
p u r p o s e a n d s i z e b u t w i l l b e g r o u p e d t o g e t h e r f o r t h e
p u r p o s e s o f t h i s S t u d y .
T a b l e 17 in S e c t i o n X i n c l u d e s the source d e m a n d
r e q u i r e m e n t s f o r e c a s t f o r t h e S t u d y A r e a when ba s ed u p o n
a n t i c i p a t e d w a t e r u s e p e r g r o s s square f o o t a g e . T h e s e w a t e r
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requirement s i n c l u d e average d e m a n d s f o r o f f i c e b u i l d i n g s ,
r e ta i l s p a c e s , s c h o o l s , l a u n d r o m a t s , s ervice s t a t i o n s , a n d
o th er n o n - r e s i d e n t i a l s p a c e s . T a b l e 1 2 l i s t s average u s e o f
commercial s p a c e s f o r s e l e c t e d e s t a b l i s h m e n t s i n t h e O l y m p u s
H i l l s M a l l , S a l t L a k e C i t y , U t a h .
C o m m e r c i a l water d emand i s s i t e s p e c i f i c , w i t h s h o r t - t e r m
peak f l o w s hav ing the most impac t on m u n i c i p a l s y s t e m s .
P e a k d e m a n d s f r o m commercial areas g e n e r a l l y occur d u r i n g
d i f f e r e n t t ime s than p e a k s f r o m r e s i d e n t i a l areas.
P r e d i c t i n g c o m m e r c i a l w a t e r use in d e v e l o p i n g areas i s not
r e c ommended when f o r e c a s t on a g e n e r a l , l o n g - r a n g e b a s i s .
M u n i c i p a l i t i e s s h o u l d d e s i g n f o r a n d l o c a t e each m a j o r
commerc ial s p a c e s e p a r a t e l y so t h a t i t s w a t e r i m p a c t s can be
m i n i m i z e d . T h i s S t u d y p r o j e c t s water source d e m a n d s f o r
commerc ia l s p a c e s in T a b l e 17 on a gro s s square f o o t a g e
b a s i s , b u t r e c ommends s p e c i f i c f a c i l i t y water u s e a n a l y s i s
f o r d i s t r i b u t i o n s y s t e m d e s i g n .

4 ) F i r e f i g h t i n q D e m a n d s
T h e s t o r a g e w a t e r re s erved f o r f i r e f i g h t i n g i s n o t
c o n s i d e r e d in d e t e r m i n i n g wa t er r i g h t s or p e a k d a i l y source
requirement s . I t i s r e commended t h a t t h e f i r e d i s t r i c t
r e s p o n s i b l e f o r f i r e p r o t e c t i o n i n P a r k C i t y c o n t r a c t w i t h a
r e c o g n i z e d f i r e f i g h t i n g c o n s u l t a n t t o p e r f o r m a l l n e c e s s a r y
p r o f e s s i o n a l s t u d i e s s o t h a t a n u p - t o - d a t e c o m p r e h e n s i v e
f i r e p r o t e c t i o n r e p o r t f o r P a r k C i t y i s r e a l i z e d .
S e v e r a l g enera l g u i d e l i n e s a n d r e c o m m e n d a t i o n s f o r a d e q u a t e
f i r e p r o t e c t i o n f a c i l i t i e s i n P a r k C i t y i n c l u d e :
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a) M i n i m u m reservoir size o f 500,000 g a l l o n s ;
b ) M i n i m u m t r a n s m i s s i o n p i p e s ize o f 1 0 i n c h e s ;
c ) E m e r g e n c y ba ck-up p u m p s f o r a l l p u m p s t a t i o n s ;
d ) C o m p l e t e m a i n t e n a n c e p r o g r a m s f o r a l l water s y s t e m

c o m p o n e n t s , i n c l u d i n g re servoirs , p i p e l i n e s , p u m p
s t a t i o n s , and PRV s t a t i o n s ;

e ) B u d g e t e d monie s f o r r e p l a c e m e n t a n d / o r u p g r a d i n g
o f worn a n d d e f e c t i v e w a t e r s y s t e m c o m p o n e n t s ;

f ) M i n i m u m o f t w o f u l l - t i m e p r o f e s s i o n a l f i r e f i g h t e r s
on d u t y at all t i m e s ;

g ) C o m p r e h e n s i v e i n s p e c t i o n a n d m a i n t e n a n c e p r o g r a m
f o r a l l f i r e h y d r a n t s a n d f i r e e q u i p m e n t .

5 ) D e s i g n S o u r c e F l o w R a t e s
T a b l e 17 g ive s a summary of source r e q u i r e m e n t s over t i m e
f o r t h e S t u d y A r e a . Each wa t er u s e t y p e i n c l u d e d i n t h e
t o t a l r e commended source c a p a c i t y d e s i g n f l o w ra t e i s
s u m m a r i z e d b e l o w :

a ) I n d o o r D e m a n d s

D e s i g n f l o w rate = 450 g a l l o n s per day per un i t .
b ) O u t d o o r D e m a n d s
D e s i g n f l o w r a t e = 4,127 g a l l o n s p e r acre p e r d a y .
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c ) C o m m e r c i a l D e m a n d s
D e s i g n f l o w r a t e * 0.05 g a l l o n s p e r d a y p e r square
f o o t .
d ) T o t a l D e s i g n U n i t F l o w R a t e , Q :
Q * ( I n d o o r + O u t d o o r * C o m m e r c i a l )
T h e d e s i g n f l o w ra t e p e r unit f o r 1982 a v e r a g e s 8 4 7
g a l l o n s p e r d a y f o r t h e S t u d y A r e a .

B . W a t e r R i g h t s R e q u i r e m e n t s
A m u n i c i p a l i t y must have a d e q u a t e w a t e r r i g h t s t o meet i t s
d i v e r s i o n r e q u i r e m e n t s . W a t e r r i g h t f l o w ra t e s a r e e x p r e s s e d i n
cubic f e e t p e r second ( c f s ) o r g a l l o n s p e r m i n u t e ( g p m ) . A
m u n i c i p a l i t y must also have adequa t e water r i g h t s to cover the
v o l u m e o f water consumed a n n u a l l y . T h i s v o l u m e i s ' e x p r e s s e d i n
a c r e - f e e t ( a c . - f t . ) .

1 ) I n d o o r

T h e U t a h S t a t e D e p a r t m e n t o f H e a l t h , i n t h e i r " P u b l i c
D r i n k i n g W a t e r R e g u l a t i o n s , " r equire s t h e w a t e r s u p p l i e r t o
have th e l e g a l r i g h t t o u s e one h a l f t h e r equ ired source
c a p a c i t y f o r a one-year p e r i o d .
F o r e x a m p l e :

R e q u i r e d source c a p a c i t y = 450 g p d * per uni t
s

T o t a l u n i t s * 1,000

* g a l l o n s p e r d a y
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R e q u i r e d d a i l y f l o w « 1,000 u n i t s X 450 gpd p er unit
» 450,000 gpd

450.000 opd • 312.5 g a l l o n s per m i n u t e f or 1,000 u n i t s1,440 mpd**
Required l e g a l r i g h t » I X 312.5 qpm X 1.98 a c - f t X2" 448.9 g p m / c f s c f s - d a y

365 d a y s « 251.6 a c - f t / y e a ryear
**minutes p e r d a y

2 ) O u t d o o r
T h e t y p i c a l s easonal d i v e r s i o n r equirement f o r o n e acre o f
land in the Park C i t y area was taken as 1.9- a c r e - f e e t per
acre. T h i s c onver t s t o 4,127 g a l l o n s p e r d a y p e r acre f o r
the i r r i g a t i o n season. The average i r r i g a t e d area on a Park
C i t y l o t i s 0.09 acre. ( T h i s f i g u r e w a s d e r i v e d b y d i v i d i n g
the t o t a l acres for 1982 in T a b l e 13 by the t o t a l number o f
1982 u n i t s , i.e. 365 acres d i v i d e d by 3,900 u n i t s « 0.09
acres p e r un i t . T h i s i s a c o m p o s i t f i g u r e o f very s m a l l O l d
T o w n l o t s , - m u l t i - f a m i l y u n i t s a n d l a r g e P a r k M e a d o w s a n d
T h a y n e s C a n y o n l o t s . ) T h e r e f o r e , t h e . a v e r a g e w e i g h t e d
o u t d o o r d a i l y wa t er u s e i s:

0.09 acre X 4.127 qpd a 371 qpd for 1982acre unit
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3 ) D i s c u s s i o n o f W a t e r R i g h t s R e q u i r e m e n t s
Park C i t y m i g h t j u s t i f y a reduced water r i g h t r equ ir ement
due to r e turn f l o w c r e d i t s s ince o n l y 50 to 75 p e r c e n t o f
o u t d o o r i r r i g a t i o n w a t e r and 2 to 5 p e r c e n t of i n d o o r
d o m e s t i c w a t e r i s - consumed and u n r e c o v e r a b l e . All wa t er
t r e a t e d a t the w a s t e w a t e r p l a n t s i s r e p l a c e d t o the s t r e a m s
f or reuse by d o w n s t r e a m wa t e r users.

*
R e c e n t l y , t h e U t a h S t a t e E n g i n e e r r e l a x e d h i s w a t e r r i g h t s
r equirement f o r b o t h m u l t i - f a m i l y a n d s i n g l e f a m i l y in-hous e
use. H e i s w i l l i n g t o g ive f u l l r e t u r n f l o w c r e d i t f o r a n y
unconsumed water d u r i n g t h e n o n - i r r i g a t i o n season. N o
re turn f l o w c r e d i t f o r i n d o o r u s e c a n b e g i v e n f o r t h e
i r r i g a t i o n season because in-house w a t e r c onveyed t h r o u g h
t h e s ewage c o l l e c t i o n s y s t e m b y - p a s s e s a l l t h e I r r i g a b l e
l a n d b e twe en Park C i t y a n d t h e S n y d e r v i l l e Bas in S e w e r
I m p r o v e m e n t D i s t r i c t ( S B S I O ) T r e a t m e n t P l a n t . A c c o r d i n g t o
t h e ^ P r o p o s e d D e t e r m i n a t i o n o f W a t e r R i g h t s o n t h e W e b e r
River S y s t e m , " the i r r i g a t i o n season i s s ix m o n t h s in the
Park C i t y area.
T a b l e 19 i n d i c a t e s the source c a p a c i t y and wa t e r r i g h t s
s u r p l u s / d e f i c i t t h r o u g h o u t t h e S t u d y p e r i o d . U n d e r h i s t o r i c
U t a h w a t e r r i g h t s r e g u l a t i o n s , shee t 1 o f T a b l e 1 9 s h o w s
t h a t t h e 1982 Park C i t y l i m i t s w o u l d have a w a t e r r i g h t s
d e f i c i t o f 1,935 a c r e - f e e t b y year 2020. S h e e t 2 i n d i c a t e s
a r i g h t s d e f i c i t o f 4 ,295 a c r e - f e e t f o r t h e S t u d y A r e a b y
year 2020.
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Even t h o u g h t h e S t a t e E n g i n e e r m i g h t b e w i l l i n g t o g r a n t
re turn f l o w c r e d i t s a n d reduce t h e annual v o l u m e r equ i r emen t
o f t h e wa t e r r i g h t s , P a r k C i t y must s t i l l have t h e r i g h t t o
d i v e r t t h e required f l o w s f r o m i t s sources. W h i l e t h i s
a p p r o a c h is u n p r e c e d e n t e d in U t a h w a t e r l a w , it is common in
other s ta t e s .
A c c o r d i n g t o S t a t e s t a t u t e , a n o t h e r o p t i o n P a r k C i t y h a s i s
t o c a p t u r e i t s s ewage e f f l u e n t , t r ea t i t and reuse i t f or
m u n i c i p a l p u r p o s e s .

4 ) E x a m p l e W a t e r R i g h t s C a l c u l a t i o n
a ) T r a d i t i o n a l p r o c e d u r e ( s e e T a b l e 1 9 - va lu e s f o r t h e

f o l l o w i n g c a l c u l a t i o n s were d e r i v e d f r o m 1982
f i g u r e s ) :

' O u t d o o r / I r r i g a t i o n :
F o r 1982, o u t d o o r / i r r i g a t i o n f l o w rate * 1,046 g p m .
F l o w rate X 5 -months* » a c r e - f e e t r equiredyear
10*6 qom X 1.98 a c . - f t . X 150 d a y s = 692 a c . - f t .448.8 g p m / c f s c f s d a y y e a r
* F i v e m o n t h s (150 d a y s ) , n o t s i x , i s r e a l i s t i c f o r
P a r k C i t y and i s used in t h i s S t u d y .
I n d o o r / D o m e s t i c :
F o r 1982, i n d o o r / d o m e s t i c f l o w r a t e = 1 , 2 1 9 g p m
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F l o w rate X 1/2 X 365 d a y s / y e a r *
1.219 q p m X I X 1.98 a c . - f t . X 3 6 5 » 9 8 2 a c . - f t .448.8 g p m / c f s I c f s d a y y e a r
T o t a l ( T a b l e 19, sheet 2 , 1982 C o l u m n , Line 7) »
1,674 a c . - f t .

b ) w i n t e r re turn f l o w c r e d i t p r o c e d u r e :
»

Of a l l indoor water d i v e r t e d d u r i n g th e s i x - m o n t h
w i n t e r s ea s on , a p p r o x i m a t e l y 2 % i s c o n s u m e d . T h e
r e m a i n d e r i s r e t u r n e d t o t h e s t r e a m a f t e r t r e a t m e n t .
R e t u r n f l o w * ( 5 0 X X [ t r a d i t i o n a l d o m e s t i c ] ) minu s
235 X 50% X ( t r a d i t i o n a l d o m e s t i c ) .
F o r t h e S t u d y A r e a i n 1982,
( 5 0 X X 982 a c . - f t . ) - ( 2 3 5 X 50X X 9 8 2 ) * 491 - 10 =
481 a c . - f t .
T h e r e f o r e , t h e annual w a t e r r i g h t r e q u i r e m e n t w i t h
t h i s p r o c e d u r e i s:

1,674 a c . - f t . T r a d i t i o n a l R e q u i r e m e n t
- 4 8 1 a c . - f t . R e t u r n F l o w C r e d i t
1,193 a c . - f t . W a t e r R i g h t R e q u i r e m e n t

- 28 -



I V . E X I S T I N G S U P P L Y S O U R C E S

A . J u d g e / A n c h o r T u n n e l
B . A l l i a n c e T u n n e l
C . T h e r i o t S p r i n g
0 . P a c i f i c B r i d g e W e l l
E . S p i r o T u n n e l G r a v i t y P i p e l i n e
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I V . E X I S T I N G S U P P L Y S O U R C E S

S i n c e no d o c u m e n t e d f l o w rate s and record o f w a t e r p r o d u c t i o n
p a t t e r n s e x i s t , t h e f o l l o w i n g sources were e v a l u a t e d u s i n g
i n f o r m a t i o n s u p p l i e d b y t h e Park C i t y P u b l i c W o r k s D e p a r t m e n t .
T h e e x i s t i n g f l o w rate c a p a c i t i e s have been r ev i ewed a n d
c o n f i r m e d by Park C i t y and are t a k e n as a c cura t e for the
p u r p o s e s o f t h i s S t u d y .

»

T a b l e 1 8 s u m m a r i z e s t h e t o t a l source c a p a c i t y f r o m t h e f o l l o w i n g
e x i s t i n g s u p p l y sources. T a b l e 2 8 d e p i c t s t h e number o f
a l l o w a b l e u n i t s p e r each e x i s t i n g s u p p l y source.

A . J u d g e / A n c h o r T u n n e l
T h e 1,200 l ev e l o f t h e J u d g e / A n c h o r T u n n e l h a s h i s t o r i c a l l y been
a main f r e s h water s u p p l y source f o r t h e Park C i t y area. W a t e r
o r i g i n a t i n g f r o m t h e J u d g e . s h a f t a n d t u n n e l s west ' o f t h e s h a f t
were a l l o w e d t o g r a v i t y f l o w t o t h e e a s t , t h r o u g h t h e J u d g e /
A n c h o r T u n n e l a n d i n t o a crude c o l l e c t i o n b o x J u s t o u t s i d e t h e
p o r t a l . P i p e l i n e s then conveyed t h e c o l l e c t e d mine w a t e r t o
r e s ervo ir s s e r v i n g P a r k C i t y . F i g u r e 2 i n S e c t i o n X i l l u s t r a t e s
t h e wa t er sources a n d f l o w d i r e c t i o n s i n t h e t u n n e l .
Recent f i e l d i n v e s t i g a t i o n s o f t h e J u d g e / A n c h o r T u n n e l b y
i n d i v i d u a l s f r o m J . J . J o h n s o n & A s s o c i a t e s a n d P a r k C i t y
M u n i c i p a l C o r p o r a t i o n have s u b s t a n t i a t e d p r e v i o u s concerns a s t o
t h e t u n n e l ' s s t r u c t u r a l i n t e g r i t y a n d g e n e r a l l y d e t e r i o r a t i n g
c o n d i t i o n . T h e t u n n e l ' s a b i l i t y i n i t s p r e s e n t s t a t e t o
e f f i c i e n t l y c o l l e c t a n d convey mine wa t e r t o t h e p o r t a l
c o l l e c t i o n b o x i s h i g h l y q u e s t i o n a b l e . - J . J . J o h n s o n 4
A s s o c i a t e s s u b m i t t e d a r e p o r t i n A p r i l 1982 ( s e e A p p e n d i x A - A ) ,
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t o P a r k C i t y d e t a i l i n g t h e i r o b s e r v a t i o n s a n d r e c o m m e n d a t i o n s .
T h i s m i n i n g t u n n e l w a t e r source in i t s p r e s e n t s t a t e can o n l y b e
c o n s i d e r e d a m a r g i n a l l y d e p e n d a b l e w a t e r resource.
T h e J u d g e / A n c h o r T u n n e l , w i t h t h e r e c o m m e n d e d r e c o n d i t i o n i n g
noted in the A p r i l 1982 r e p o r t and a r e g u l a r tunne l m a i n t e n a n c e
p r o g r a m , s h o u l d be able to p r o v i d e a l l w a t e r r e q u i r e m e n t s for a t
l e a s t 2,000 f u l l - t i m e Park C i t y homes. A d d i t i o n a l source
d e v e l o p m e n t and e x p e c t a t i o n s b e y o n d t h o s e in that s t u d y are not
r e c o m m e n d e d .
C h e m i c a l a n a l y s e s o f w a t e r f l o w i n g f r o m t h e J u d g e T u n n e l source
are i n c l u d e d in F i g u r e s 3 and 4 in S e c t i o n X.
I n A u g u s t 1982, i m p r o v e m e n t s were m a d e i n t h e J u d g e / A n c h o r
T u n n e l a n d have increased t h e f l o w ra t e a p p r e c i a b l y .

B . A l l i a n c e T u n n e l
T h i s min ing tunne l p r e s e n t l y s u p p l e m e n t s t h e J u d g e / A n c h o r T u n n e l
wa t e r source c u r r e n t l y s u p p l y i n g d r i n k i n g w a t e r t o t h e E m p i r e
Reservoir a n d P a r k C i t y ( s e e F i g u r e 5 ) .

X

R e l a t i v e t o t h e J u d g e / A n c h o r T u n n e l , t h e A l l i a n c e T u n n e l
c o n t r i b u t e s a very s m a l l p e r c e n t a g e o f f r e s h w a t e r t o P a r k
C i t y . E s t i m a t e s o f f l o w ra t e s f r o m t h i s source vary f r o m 5 0 t o
200 g p m .
In the e a r l y s p r i n g o f 1981, a s m a l l h i g h - p r e s s u r e p u m p was
i n s t a l l e d near t h e A l l i a n c e T u n n e l p o r t a l f o r u s e b y Park C i t y
Resort C o m p a n y . A n agreement t o p u m p . 5 0 g a l l o n s p e r m i n u t e ,
max imum, w a s made w i t h Park C i t y M u n i c i p a l C o r p o r a t i o n .
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T h i s p u m p s t a t i o n a n d h i g h p r e s s u r e s t e e l t r a n s m i s s i o n l i n e
i m p r o v e m e n t h a s been a p p r o v e d b y Park C i t y a n d t h e S t a t e
D e p a r t m e n t o f H e a l t h a n d do e s n o t seem t o i n t e r f e r e w i t h t h e
e x i s t i n g J u d g e T u n n e l water source. T h e A l l i a n c e T u n n e l h a s
h i s t o r i c a l l y been a minor wa t er source and may be c a l l e d u p o n
f o r wat er i n t h e f u t u r e . T h e P a r k C i t y P u b l i c W o r k s D e p a r t m e n t
has i n d i c a t e d tha t the tunne l has d e t e r i o r a t e d and is not
t o t a l l y a c c e s s i b l e .
C h e m i c a l a n a l y s e s o f w a t e r f l a w i n g f r o m t h e A l l i a n c e T u n n e l
source are i n c l u d e d in f i g u r e s 6 and 7 in S e c t i o n X of t h i s
S t u d y . W a t e r r i g h t s a r e e x p l a i n e d i n S e c t i o n V I .

C . T h e r i o t S p r i n g
N a t u r a l s p r i n g s a l o n g t h e west e d g e o f t h e P a r k C i t y G o l f C o u r s e
have been p a r t i a l l y d e v e l o p e d over t h e years i n t o t h e e x i s i n g
w a t e r source c o m m o n l y r e f e r r e d t o a s t h e T h e r i o t S p r i n g ( F i g u r e
8). -.
S p r i n g d e v e l o p m e n t i m p r o v e m e n t s were f o r m a l l y i n i t i a t e d i n 1974
w i t h i n s t a l l a t i o n o f a m a n h o l e c o l l e c t i o n b o x a n d b u r i e d
i n t e r c e p t o r p i p i n g . A ne* p u m p h o u s e was c o n s t r u c t e d near the
c o l l e c t i o n box. T h e p u m p h o u s e e q u i p m e n t i n c l u d e d i n i t i a l l y 3
t h r e e - s t a g e , 40 h o r s e p o w e r p u m p s and a s m a l l c h l o r i n a t i o n
f a c i l i t y .
I n 1981, f u r t h e r i m p r o v e m e n t s were made t o t h e e x i s t i n g p u m p s .
A f o u r t h s t a g e w a s a d d e d t o each p u m p t o increa s e t h e p u m p i n g
c a p a c i t y . A d d i t i o n a l b o o s t e r p u m p s a r e p l a n n e d f o r t h e
p u m p h o u s e . Care must b e t a k e n to ensure t h a t r e s e r v o i r
c a p a c i t i e s a r e a d e q u a t e t o s t o r e p u m p e d w a t e r f r o m t h e T h e r i o t
S p r i n g source. C a r e f u l p u m p i n g i s r equired t o avoid p o s s i b l e
d e p l e t i o n o f t h e f r e e - f l o w i n g s p r i n g source.
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Recent chemica l w a t e r q u a l i t y a n a l y s e s a r e i n c l u d e d in t h i s
s t u d y ( F i g u r e s 9 a n d 1 0 , S e c t i o n X ) , a s w e l l a s p r e v i o u s s i m i l a r
r e p o r t s o n t h e s p r i n g water. I m p o r t a n t b a c t e r i o l o g i c a l t e s t s
were r e c e n t l y p e r f o r m e d and t h e s e r e s u l t s ar e i n c l u d e d in F i g u r e
11.
T h e T h e r i o t S p r i n g p u m p h o u s e source i s p r e s e n t l y c o n s i d e r e d a
d e p e n d a b l e f r f e s h wat er source w i t h a max imum f l o w rate o f 2.67
c f s (1 ,200 g p n r ) . T h i s f l o w rate^ c a n vary. T h e P u b l i c H o r k s ^
D e p a r t m e n t * ' ' doe s c o n s i d e r 900 / g p m as an accurate year-round
c a p a c i t y . _
Care s h o u l d be taken to assure that the c h l o r i n a t i o n f a c i l i t y i s
a d e q u a t e t o d i s i n f e c t f l o w s u p t o 2.67 c f s ( 1 , 2 0 0 g p m ) . A l l
i m p r o v e m e n t s t o t h i s source, and a l l wa t e r sources in P a r k C i t y ,
must b e f o r m a l l y a p p r o v e d b y t h e U t a h S t a t e D e p a r t m e n t o f
H e a l t h , Bureau o f P u b l i c W a t e r S u p p l y ( s e e A p p e n d i x A - 5 ) .

D . P a c i f i c B r i d g e W e l l
A f o u r t h water source c u r r e n t l y a v a i l a b l e t o P a r k C i t y i s t h e
d e e p we l l l o c a t e d across f r o m t h e n e w Park C i t y H i g h S c h o o l a n d
i m m e d i a t e l y s o u t h o f S t a t e H i g h w a y 2 4 8 ( s e e F i g u r e 1 2 , S e c t i o n
X ) .

T h e P a c i f i c B r i d g e C o m p a n y o r i g i n a l l y h a d t h e w e l l d r i l l e d i n
1948, a n d p u m p t e s t e d i t a t 0.62 c f s (280 g p m ) . T h e r e s u l t s o f
t h e w e l l d r i l l e r ' s r e p o r t a r e i n c l u d e d i n t h i s s t u d y a s F i g u r e
13 . In 1977, a f o r m a l we l l p u m p tes t d e v e l o p e d a f l o w rate o f
0.59 c f s ( 2 6 3 g p m ) w i t h 2 5 9 f e e t o f d r a w d o w n . T h e t e s t p u m p w a s
s e t at a d e p t h o f about 300 f e e t . F i g u r e 16 i n d i c a t e s the
r e s u l t s o f t h a t t e s t . C h e m i c a l a n a l y s e s o f t h e w e l l w a t e r were
p e r f o r m e d in 1974 and 1980, and are i n c l u d e d as F i g u r e s 14 and
15.
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I n M a y 1982, t h e Park C i t y P u b l i c W o r k s D e p a r t m e n t s t a t e d t h a t
th e we l l p r o d u c e d o n l y 20 gpm w i t h t o t a l d r a w d o w n . A f ew m o n t h s
l a t e r , th e ca s ing p i p e wa s c l e a n e d ou t and th e w e l l p r o d u c e d
over 2 0 0 g p m ( F i g u r e 1 7 ) .

£ . S p i r o T u n n e l G r a v i t y P i p e l i n e
D u r i n g t h e e a r l y summer o f 1981, c o n s t r u c t i o n o p e r a t i o n s
commenced on a 12-inch t r a n s m i s s i o n p i p e l i n e in th e S p i r o T u n n e l
west o f t h e Park C i t y G o l f Cour s e . T h i s p i p e l i n e s t r e t c h e d
about 13,600 f e e t , f r o m a b u l k h e a d / c o l l e c t i o n f a c i l i t y d e e p
i n s i d e th e t u n n e l , t o an e x i s t i n g 12-inch p i p e l i n e abou t 250
f e e t east o f t h e S i l v e r K i n g p o r t a l . T h e Park C i t y E n g i n e e r ' s
r e c ord s e s t i m a t e t h e g r a v i t y f l o w ra t e a v a i l a b l e f r o m t h i s n e w
p i p e l i n e a t about 3 c f s ( 1 , 3 4 7 gpm). A year-round source
c a p a c i t y of 1,200 gpm is c o n s i d e r e d r e a l i s t i c and is used in
t h i s S t u d y . F l o w m e a s u r i n g e q u i p m e n t a n d r e m o t e t r a n s m i t t i n g
a p p a r a t u s a r e p l a n n e d f o r t h e d o w n s t r e a m e n d o f t h e p i p e l i n e s o
t ha t a c tua l g r a v i t y f l o w ra t e s can b e m o n i t o r e d .
A d d i t i o n a l f l o w s n o t conveyed i n t h e 12-inch p i p e l i n e a r e
p l a n n e d to be measured and r e m o t e l y m o n i t o r e d w i t h a P a r s h a l l
f l u m e a n d e l e c t r o n i c t r a n s m i t t i n g e q u i p m e n t f r o m a p o i n t about
6,600 f e e t i n s i d e t h e t u n n e l . T h i s e x t r a w a t e r f l o w i n g i n t h e
t u n n e l has been e s t i m a t e d at b e t w e e n 3.5 and 6.5 c f s ( 1 , 5 7 0 to
2 , 9 1 7 g p m ) . T y p i c a l l y t h e p e a k f l o w s occur d u r i n g J u n e a n d
J u l y . T h e t u n n e l w a t e r w a s ob s erved t o b e l e s s c l e a r t h a n t h a t
f l o w i n g i n t h e J u d g e / A n c h o r T u n n e l .

T h e w a t e r r i g h t f o r t h i s p i p e l i n e source w a s f o r m a l l y a p p r o v e d
b y t h e S t a t e E n g i n e e r i n A u g u s t 1982. S e c t i o n V I e x p l a i n s t h i s
recent r u l i n g . T h i s p i p e l i n e must b e c o n s i d e r e d a n
i n t e r r u p t a b l e source b e caus e o f t h e n a t u r e o f t h e w a t e r r i g h t s
i n t h e S p i r o T u n n e l .
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I n s p i t e o f t h e c o m p l i c a t i o n s a n d a d d i t i o n a l c o s t s e n c o u n t e r e d
w i t h t h i s p i p e l i n e c o n s t r u c t i o n p r o j e c t , i t c o n t i n u e s t o b e a
very a t t r a c t i v e water source. W a t e r c onveyed t h r o u g h m i n i n g
works have t y p i c a l l y shown chemical c o n t a m i n a n t s of one sort or
a n o t h e r , a l t h o u g h n o t u s u a l l y a t d a n g e r o u s l e v e l s . E x c e s s i v e
chemical c o n t a m i n a n t s d i s c o v e r e d i n w a t e r i s s u i n g i n t o t h e S p i r o
T u n n e l b e tween t h e p o r t a l a n d t h e 13,600 f o o t s t a t i o n m a n d a t e d
that t h e e x p e n s i v e 12-inch g r a v i t y s u p p l y p i p e l i n e b e
i n s t a l l e d . The a l t e r n a t i v e would have been a water t r e a t m e n t
p l a n t h a v i n g e x c e s s i v e annual o p e r a t i o n a n d m a i n t e n a n c e c o s t s .
C h e m i c a l a n a l y s e s o f wat er f l o w i n g f r o m t h e S p i r o source a r e
i n c l u d e d in F i g u r e s 18 t h r o u g h 20 in S e c t i o n X of t h i s S t u d y . A
chemica l a n a l y s i s o f w a t e r s a m p l e d a t t h e T h a y n e s S h a f t i s s hown
in F i g u r e 21.
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V . D E V E L O P E D P O T E N T I A L S O U R C E S
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V . D E V E L O P E D P O T E N T I A L S O U R C E S

S e v e r a l e x i s t i n g water sources in Park C i t y have been d e v e l o p e d
a n d / o r i m p r o v e d ( F i g u r e 2 2 ) , b u t have n o t y e t become a p a r t o f
t h e m u n i c i p a l wa t er s y s t e m . T a b l e 1 8 s ummar iz e s t h e t o t a l
p o t e n t i a l s u p p l y sources. W a t e r r i g h t s p r o b l e m s a n d p r o c e d u r e s
need to b e r e s o l v e d p r i o r to t h e i r d e p e n d a b l e o p e r a t i o n . Each
d e v e l o p e d p o t e n t i a l source is c on s id e r ed a v i a b l e a l t e r n a t i v e or
a d d i t i o n to the e x i s t i n g s u p p l y sources and i s d i s c u s s e d in t h i s
s e c t i o n . S p e c i f i c r e c o m m e n d a t i o n s f o r d e v e l o p m e n t a r e p r e s e n t e d
i n S e c t i o n I X .

A . S p i r o T u n n e l P i p e l i n e a n d P u m p h o u s e
T h e 12-inch p i p e l i n e w i t h i n t h e S p i r o T u n n e l a l l o w s f o r g r a v i t y
f l o w o f about 3 . 0 c f s (1 ,347 g p m ) f r o m t h e tunnel source t o t h e
T h e r i o t S p r i n g s p u m p s t a t i o n a n d v a l v e box. S h o u l d t h e p r e s e n t
l i t i g a t i o n c onc ern ing t h e S p i r o T u n n e l wat er r i g h t s b e r e s o l v e d ,
t h e f l o w p o t e n t i a l o f t h i s water source could b e f u r t h e r
i m p r o v e d by p u m p i n g .
A p u m p s t a t i o n c a p a b l e o f a p p r o x i m a t e l y 9 c f s ( 4 , 0 3 9 g p m ) w o u l d
b e required t o p u m p a l l o f t h e g r a v i t y f l o w o f t h e W e s t E n d ( N o .
143) a n d T h a y n e s D r i f t water in to t h e 12-inch p i p e l i n e . T h e
combined Park C i t y and S a l t L a k e C i t y r i g h t s amount t o 10 c f s
d u r i n g . h i g h f l o w s ( s e e S e c t i o n V I ) . T h e a d d i t i o n o f p u m p s i n
t h e S p i r o T u n n e l w i l l a l s o n e c e s s i t a t e e n l a r g e m e n t o f t h e
p u m p i n g c a p a c i t y o f t h e T h e r i o t S p r i n g s P u m p S t a t i o n . W a t e r
f r o m t h i s s t a t i o n i s p u m p e d t o t h e T h a y n e s C a n y o n a n d B o o t h i l l
Reservo ir s as n e e d e d . S i n c e the tunne l i s the p r o p e r t y of a
p r i v a t e m i n i n g c o m p a n y , a t t e n t i o n s h o u l d b e g i v e n t o o p e r a t i o n
a n d m a i n t e n a n c e p r o b l e m s w i t h t h i s source. A d d i t i o n a l s u p p o r t
t i m b e r s may be n e e d e d in the f u t u r e .
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P r e l i m i n a r y a p p r o x i m a t i o n s o f p u m p s i z e s a n d p i p i n g w i l l b e
no t ed a n d r e c o m m e n d e d i n S e c t i o n I X . W a t e r sources c o n t a i n e d•w i t h i n o ld min ing t u n n e l s are no t u s u a l l y wor th the m a i n t e n a n c e ,
acce s s , a n d s a f e t y p r o b l e m s a s s o c i a t e d w i t h th em. T h i s S p i r o
T u n n e l water source is c o n s i d e r e d an e x c e p t i o n due to the l a r g e
amount o f d e p e n d a b l e wa t er a v a i l a b l e f r o m i t . C h e m i c a l a n a l y s e s
o f t h e w a t e r f l o w i n g f r o m t h e S p i r o T u n n e l a r e i n c l u d e d i n
S e c t i o n X o f t h i s S t u d y . A d e t a i l e d s t u d y c onc e rn ing t h e
d i s t r i b u t i o n o f t h i s p u m p e d water i s n e e d e d . I f a l l t h e 9 c f s
( 4 , 0 3 9 g p m ) o f water were c o n t i n u a l l y p u m p e d t o t h e B o o t h i l l
R e s e r v o i r , i t c o u l d b e f i l l e d about 5 .8 t i m e s per d a y .
O b v i o u s l y , a d d i t i o n a l r e s ervo ir s t o r a g e i s n e ed ed i f P a r k C i t y
t a k e s f u l l a d v a n t a g e o f t h e l a r g e f l o w ra t e t h e S p i r o T u n n e l
p o t e n t i a l l y c ou ld p r o v i d e .
Park C i t y can l o o k f o r w a r d to t h i s as a m a j o r source of wa t er
f o r i t s r e s i d e n t s i f a l l t h e wa t er r i g h t s l i t i g a t i o n a n d
p r o c e d u r e s are r e s o l v e d and c o m p l e t e d .

8 . Park M e a d o w s W e l l
P e r h a p s t h e most p r o m i s i n g l o n g t e r m , l o w m a i n t e n a n c e w a t e r
source d i s c o v e r e d in th e P a r k C i t y area i s th e P a r k M e a d o w s w e l l
( F i g u r e 2 2 , ' S e c t i o n X ) . T h i s d e e p wel l w a s d r i l l e d a n d i m p r o v e d
i n 1979 a n d y i e l d e d u p t o 3.34 c f s ( 1 , 5 0 0 g p m ) . T h e w e l l
p e n e t r a t e s a mas s ive a q u i f e r i n t h e T h a y n e s F o r m a t i o n . T h e
r e s u l t s o f t h e W e l l D r i l l e r ' s r e p o r t a r e i n c l u d e d a s F i g u r e 2 3 .
O n l y 2 0 f e e t o f wa t e r l e v e l d r a w d o w n f o r 1,500 g p m w a s shown
d u r i n g a w e l l p u m p t e s t t a k e n in O c t o b e r , 1979.
T h e C i t y i s aware o f t h e wa t er r i g h t s l i t i g a t i o n a n d g e n e r a l
c o n t r o v e r s y c o n c e r n i n g t h e P a r k M e a d o w s W e l l . A l l w a t e r r i g h t s
and a g r e e m e n t s w i t h i t are d i s cu s s ed in S e c t i o n VI o f t h i s
S t u d y .
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T h i s s p e c i f i c w e l l i s p o s i t i v e p r o o f o f e a s i l y a c c e s s i b l e ,
h i g h - q u a l i t y d r i n k i n g w a t e r o n P a r k C i t y owned p r o p e r t y .
P o s i t i v e sources such a s t h i s are d e f i n i t e l y p r e f e r r e d over h i g h
m a i n t e n a n c e p r o n e a n d p o t e n t i a l l y d a n g e r o u s m i n i n g t u n n e l
sources.
W a t e r q u a l i t y s a m p l e s o f t h e w e l l wat er were t a k e n a n d have
shown the water to be f r e e of ch emica l and b a c t e r i o l o g i c a l
c o n t a m i n a t i o n . The r e s u l t s are x s h o w n in F i g u r e 24 in S e c t i o n X
o f t h i s S t u d y .
The we l l wa s d r i l l e d 300 f e e t d e e p and cased 130 f e e t d e e p w i t h
10-inch d i a m e t e r s t e e l p i p e . I n S e p t e m b e r 1979, a f i v e - s t a g e
100 h o r s e p o w e r s u b m e r s i b l e w e l l p u m p was set at a d e p t h of 125
f e e t . A f o r m a l w e l l p u m p t e s t w a s p e r f o r m e d . T h e r e s u l t s o f
t h e t e s t ar e shown in F i g u r e 25 . The p u m p h o u s e b u i l d i n g and
inter ior p i p i n g were c o m p l e t e d in l a t e 1979. S i n c e t h a t t i m e ,
due t o water r i g h t s l i t i g a t i o n , th e f a c i l i t y ha s no t been
a l l o w e d t o c o n t r i b u t e t o t h e m u n i c i p a l water s y s t e m . T h e d e s i g n
o f t h e p u m p h o u s e p i p i n g w i l l a l l o w i n s t a l l a t i o n o f a b o o s t e r
p u m p to h e l p convey 1,500 gpm to an e l e v a t e d r e s e r v o i r , most
l i k e l y t h e B o o t h i l l Reservoir . A d e t a i l e d c o m p u t e r a n a l y s i s o f
w a t e r p u m p e d f r o m t h i s w e l l a n d t h e S p i r o T u n n e l source s h o u l d
b e p e r f o r m e d . T h e T h e r i o t S p r i n g s a n d P a c i f i c B r i d g e p u m p
s t a t i o n s s h o u l d a l s o b e i n c l u d e d i n t h e a n a l y s i s . A t t h i s p o i n t
in t i m e , i n s u f f i c i e n t reservoir c a p a c i t y e x i s t s in the w a t e r
s y s t e m t o f u l l y a p p r e c i a t e e i t h e r o f t h e s e p o t e n t i a l s ource s .
T h e P a r k M e a d o w s w e l l i s p r e f e r r e d over t h e S p i r o T u n n e l p u m p
s t a t i o n a s t h e m a j o r wa t e r source f o r Park C i t y . T h e e x c e l l e n t
source p o t e n t i a l a n d l o w m a i n t e n a n c e r e q u i r e m e n t s d e f i n i t e l y
f a v o r t h i s f a c i l i t y . I t s c en tra l l o c a t i o n i s a l s o a n a t t r a c t i v e
f e a t u r e . F u r t h e r a n a l y s i s a n d c o n c l u s i o n s a n d r e c o m m e n d a t i o n s
c o n c e r n i n g th e p r e s e n t P a r k M e a d o w s w e l l a r e c o n t a i n e d in
S e c t i o n s V I I I a n d I X , r e s p e c t i v e l y .



C . S u l l i v a n S p r i n g
The l a r g e s t s p r i n g in a series o f thre e s p r i n g s on the S n o w
S u m m i t Ranch p r o p e r t y west o f Park C i t y c on t inue s to be
r e c ogn iz ed as a p o t e n t i a l new wa t e r source. S e v e r a l concerns
r e g a r d i n g the s e s p r i n g s a n d t h e i r c o m p l e t e d e v e l o p m e n t make t h i s
a l t e r n a t i v e l e s s d e s i r a b l e than t h e o t h e r s p r e v i o u s l y
m e n t i o n e d . M a j o r p r o c e d u r e s t ha t w o u l d need t o b e c o m p l e t e d
i n c l u d e : a c q u i s i t i o n o f wat er r i g h t s , h e a l t h p r e c a u t i o n s f o r
p r o t e c t i o n f r o m s u r f a c e c o n t a m i n a t i o n , c o m p e n s a t i o n f o r
p r o d u c t i v e l a n d s n o t b e ing i r r i g a t e d , a n d n e g o t i a t i o n s w i t h t h e
S n o w S u m m i t Ranch l a n d o w n e r s since l a r g e t r a c t s o f l a n d near t h e
s p r i n g s a r e c o n s i d e r e d d e v e l o p a b l e .
W a t e r r i g h t s a n d a g r e e m e n t s c o n c e r n i n g t h i s p l e n t i f u l s p r i n g
source a r e d i s c u s s e d i n S e c t i o n V I o f t h i s S t u d y .
T h e Park C i t y Engineer r e p o r t e d i n 1972 tha t t h e f o l l o w i n g f l o w s
were a v a i l a b l e f r o m th e s p r i n g s :

Lower S p r i n g 3 2 g a l l o n s p e r m i n u t e
C a r e y S p r i n g 7 0 g a l l o n s p e r m i n u t e
S u l l i v a n S p r i n g 5 9 2 g a l l o n s p e r m i n u t e

T h e S u l l i v a n S p r i n g i s d e f i n i t e l y t h e most a b u n d a n t a n d t h e
p r e f e r r e d source. C h e m i c a l a n a l y s e s were done on t h i s s p r i n g
water in 1971, but are i n c o n c l u s i v e . New c h e m i c a l and
b a c t e r i o l o g i c a l s a m p l e s s h o u l d b e t a k e n i f P a r k C i t y becomes
i n t e r e s t e d i n d e v e l o p i n g t h e S u l l i v a n S p r i n g i n t o a d e p e n d a b l e
f r e s h wat er source. I n t e r e s t i n g l y , s everal house s i n T h a y n e s
C a n y o n a r e p r e s e n t l y u s i n g wat er f r o m S u l l i v a n S p r i n g f o r
d o m e s t i c p u r p o s e s w i t h n o adver s e e f f e c t s .
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P r e s e n t l y , t h e P a r k C i t y G o l f C o u r s e i s i r r i g a t i n g w i t h w a t e r
f r o m the s e s p r i n g s . Y e a r s a g o , G r e a t e r Park C i t y C o m p a n y l e a s e d
wat er r i g h t s a n d s e t u p a s e p a r a t e i r r i g a t i o n s y s t e m f o r t h e
g o l f course. S i n c e P a r k C i t y M u n i c i p a l C o r p o r a t i o n n o w owns t h e
g o l f course , i t i s u n d e r s t o o d t h a t t h e y a l s o s t i l l l e g a l l y l e a s e
t h e s p r i n g water f o r t h e i r i r r i g a t i o n p u r p o s e s .
U n t i l Park C i t y o b t a i n s t i t l e t o a l l a v a i l a b l e w a t e r r i g h t s a t
S u l l i v a n S p r i n g , i t i s r e c o m m e n d e d t h a t t h i s p o t e n t i a l d e v e l o p e d
source n o t b e f u r t h e r i m p r o v e d . H o w e v e r , o n g o i n g n e g o t i a t i o n s
f o r water r i g h t s p u r c h a s e s f r o m S n o w S u m m i t Ranch s h o u l d
c o n t i n u e i n t h e event P a r k C i t y w o u l d need t o f u l l y d e v e l o p t h e
s p r i n g and u s e t h i s c o n v e n i e n t source in the f u t u r e .

D . S t a h l e S p r i n g s
A l o n g t h e n o r t h w e s t e r n l i m i t s o f P a r k C i t y , above T h a y n e s C a n y o n
S u b d i v i s i o n No. 3 , i s a s erie s o f s m a l l s p r i n g s known as the
S t a h l e S p r i n g s . A p p r o v e d i r r i g a t i o n season water r i g h t s f o r
t h i s source a r e owned b y Park C i t y . F l o w m e a s u r e m e n t s o f t h e
o v e r f l o w p i p e on the main c o l l e c t i o n box in May 1982, have shown
t h e s p r i n g s t o y i e l d about 75 g p m . The w a t e r a p p e a r s t o b e o f
e x c e l l e n t q u a l i t y , s u i t a b l e f o r d i r e c t c o n v e y a n c e t o i n d o o r
users. P r e s e n t l y , about f o u r homes a n d r e l a t e d b u i l d i n g s n o r t h
o f P a y d a y D r i v e a r e r e p o r t e d t o b e u s i n g t h i s s p r i n g w a t e r f o r
d o m e s t i c p u r p o s e s .
T h e s p r i n g s have been d e v e l o p e d t o some e x t e n t , w i t h C . M . P .
c o l l e c t i o n b o x e s , p i p i n g a n d f e n c i n g . A d d i t i o n a l i m p r o v e m e n t s
a r e n e e d e d i f P a r k C i t y choo s e s t o t a k e f u l l a d v a n t a g e o f t h i s
f r e s h w a t e r source. A n o t h e r s p r i n g , u p h i l l f r o m t h e t h r e e
d e v e l o p e d s p r i n g s , i s sue s f r o m t h e same h i l l s i d e a t a r a t e o f
about 1 0 g p m . T h i s w a t e r i s n o t . p r e s e n t l y b e i n g c o l l e c t e d .



T h e S t a b l e S p r i n g s c a n b e c o n s i d e r e d a s m a l l , b u t d e p e n d a b l e ,
p o t e n t i a l s p r i n g source f o r P a r k C i t y . A p p r o x i m a t e l y 8 5 g p m c a n
b e e x p e c t e d f r o m t h e f o u r s p r i n g s . F l o w measurement and
m o n i t o r i n g p r o g r a m s s h o u l d commence soon in o rd er t h a t a
year-round f l o w rate can b e i d e n t i f i e d . C h e m i c a l and
b a c t e r i o l o g i c a l a n a l y s e s s h o u l d b e p e r f o r m e d t o d o c u m e n t t h e i r
water q u a l i t y s t a tu s . C l a y s eal s s h o u l d b e i n s t a l l e d over the
s p r i n g c o l l e c t i o n areas t o p r o t e c t t h em f r o m p o s s i b l e s u r f a c e
c o n t a m i n a t i o n . A l l o f t h e s e sources a r e o n p r i v a t e p r o p e r t y !
I t i s r e c o m m e n d e d t h a t P a r k C i t y p o s t p o n e m a j o r i m p r o v e m e n t s t o
t h e S t a h l e S p r i n g s u n t i l a d d i t i o n a l year-round f l o w d a t a i s
o b t a i n e d .



V I . W A T E R R I G H T S A N D A G R E E M E N T S

A . P a r k C i t y W a t e r R i g h t s P l a t e s
B . T e r m D e f i n i t i o n s
C . S t a t u s o f P a r k C i t y W a t e r R i g h t s
D . F i n d i n g s



P A R K C I T Y W A T E R R I G H T S

( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 5 )I t e m Source, Owner and Type of Right Priority F l o wNo. Area Code No. and No. Oate Rate( c f s )
1. J u d g e / Anchor Tunnel Change A p p l i c a t i o n 1936 1.378a-7845 (-0.334)*Park City Mmicipal Underground water 1.044Corp. (PCM:) 35-3340 Claim (UQO 15407
2. Kimbal l Creek Exchange #27611** 0.04A p p l i c a t i o n 1950POC ( E x c h . ) 1039 #10391976
3. Pac i f i c Bridge Exch. 1218 #27611 0.42Therio t S p r i n g 1950A l l i a n c e / J u d g e Tunnel #1218POC 1979
4. P a c i f i c Bridge W e l l Exch. 598 WRD*** 0.341896PCMC #5981973
5. Sul l ivan S p r i n g WRO No. 477 1894 . 0.07POC
6. S t a h l e Spr ing WRO No. 458 1882 LowDiligence Claim 0.50POC 35-1743 ( D . C . ) H i g h1.60

( 6 )AnnualVolume( a c - f t )
995.9(241.4)754.5

30.00

300.00

247.5

12.3

120.00

* As long as United Park C i t y Mines Company does not need their 0.334 cfs(150 g p m ) , Park City can use it.** No. 27611 is the a p p l i c a t i o n to a p p r o p r i a t e number given to the U. S.Bureau of Reclamation for their stored water in East Canyon Reservoir.T h i s is the basis of Exchanges 1039 and 1218.*** The Oavis and Weber Counties Canal Company was awarded WRD's No. 44,48,58, 68, ,90, 389, 400, and 406. T h i s is the basis of Exchange 598.
NOTE: It is not always pos s ib le to compute the annual volume of each right byextending the f l o w rate over 365 days per year as some r ight s were o r i g i n a l l yestablished as irrigation rights for a s p e c i f i c number of acres or for a setperiod of use.

[PARK CITY ^\1 WATER RIGHTS ^.1\^ • I \~^
P L A T E> n )- A f l .



P A R K C I T Y W A T E R R I G H T S

( 1 )I t e mN o .

7.

( 2 )Source, Owner andArea Code No.

Theriot Spring andSull ivan S p r i n gUnited Park C i t y MinesCompany

( 3 )Type o f Rightand No.

WRO No. 456 and 463

( 4 )Prior i tyDate

1880

( 5 )F l o wRate( c f s )
Low0.82H i g h2.62

( 6 )AnnualVolume( a c - f t )
196.8

8. Therio t S p r i n g
PCMC 35-93

9. Park Meadows Well**** Exch. 1577

10. S p i r o Tunnel****
PCMC & Greater ParkCity Company 35-2708

11. Spiro Tunnel
Salt Lake City Corp.

12. Alliance Tunnel****J u d g e / A n c h o r TunnelPCMC 35-4704

WRD No. 491A p p l i c a t i o n N o .11036, Cer t , 4015
1931

#276111950#15771979
Change A p p l i c a t i o n 1917No. a-11857

Change A p p l i c a t i o n 1917No. a-11817

Change A p p l i c a t i o nNo. a-7899U . G . W . C . No. 22649
T O T A L Approved W a t e rRights (Low F l o w )

1974

1.50

0.46

Low2.66H i g h4.00
Low3.99. H i g h6.00

2.00

3.344

540.5

330.00

1922.4
2890.8

2883.6
4336.2

1445.4

2201.6

These water rights are pending S t a t e E n g i n e e r ' s a p p r o v a l .
NOTE: It is1 not always po s s ib l e to compute the annual volume of each right byextending the f l o w rate over 365 days per year as some rights were o r i g i n a l l yestablished as irrigation rights for a s p e c i f i c number of acres or for a setperiod of use.

PARK C I T YW A T E R R I G H T S P I - A T E
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V I . _ W A T E R R I G H T S A N D A G R E E M E N T S

B . T e r m D e f i n i t i o n s
t h e f o l l o w i n g t erm d e f i n i t i o n s e x p l a i n t h e c o l u m n h e a d i n g s used
on the p r e c e d i n g Park C i t y W a t e r R i g h t s P l a t e s 1 and 2:

1 ) C o l u m n N o . 1 " I t e m N o . " ; A numer i ca l l i s t i n g o f t h e
wat e r r i g h t s .

2 ) C o l u m n N o . 2 " S o u r c e , Owner a n d A r e a C o d e N o . " ; T h e
"source" i s the name o f the p a r t i c u l a r source to w h i c h
the w a t e r r i g h t i s t i e d . The "owner" o f th e source i s
shown a s i t h a s been r e c o r d e d w i t h t h e S t a t e E n g i n e e r ' s
O f f i c e . T h e "area c od e number" r e f e r s t o t h e S t a t e -
E n g i n e e r ' s n u m b e r i n g s y s t e m . P a r k C i t y i s i n A r e a 3 5 .
T h e s e numbers are required to f i n d the r i g h t in the
S t a t e E n g i n e e r ' s f i l i n g s y s t e m .

3 ) C o l u m n N o . 3 " T y p e o f R i g h t a n d N u m b e r " : P a r k C i t y ' s
wat e r r i g h t s have been e s t a b l i s h e d b y f i v e d i f f e r e n t
m e t h o d s :
a ) W e b e r River Decree ( W R D ) ; T h e Decree w a s b a s e d

u p o n t h e C o u r t H e a r i n g N o . 7487, F i n d i n g s o f F a c t ,
C o n c l u s i o n s o f L a w a n d J u d g m e n t a n d D e c r e e , w h i c h
w a s t h e s e t t l e m e n t o f a l a w sui t e n t i t l e d " P l a i n
C i t y I r r i g a t i o n C o m p a n y versus H o o p e r I r r i g a t i o n
C o m p a n y a n d N o r t h O g d e n I r r i g a t i o n C o m p a n y . " T h e
Decree c ov er ed t h e e n t i r e W e b e r R i v e r d r a i n a g e a n d
t o o k i n t o account a l l s u r f a c e w a t e r s o u r c e s ,
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i n c l u d i n g s p r i n g s , a n d s u r f a c e s t r e a m s . Each
water r igh t was a s s i g n e d a decree number , an owner
o f r e c o r d , a f l o w r a t e , a t o t a l annual v o l u m e , a
p l a c e and na tur e of use, and a p e r i o d of use.

b ) U n d e r g r o u n d W a t e r C l a i m ; Prior t o 1935 a n y
i n d i v i d u a l or e n t i t y may go i n t o an area, such as
a m i n i n g d i s t r i c t , a n d c l a i m t h e wa t e r d e v e l o p e d
f r o m an u n d e r g r o u n d source. T h a t has been the
basis o f several o f P a r k C i t y ' s e x i s t i n g w a t e r
r i g h t s . T h e c l a i m , once f i l e d i n a c c o r d a n c e w i t h
U t a h C o d e A n n o t a t e d 1953 , S e c t i o n 73-5-13,
e s t a b l i s h e s p r i m a f a c i e e v i d e n c e o f t h e w a t e r
r i g h t .

c ) C h a n g e A p p l i c a t i o n ; A n i n d i v i d u a l o r e n t i t y m a y
want to take an e x i s t i n g wa t e r r i g h t , such as a
decreed r i g h t or an u n d e r g r o u n d w a t e r c l a i m , and
make a change in i t s p o i n t , o f d i v e r s i o n , the p l a c e
and n a t u r e o f use. The c h a n g e a p p l i c a t i o n must b e
p r o p e r l y f i l e d w i t h t h e U t a h D i v i s i o n o f W a t e r
R i g h t s . I t must th en b e a d v e r t i s e d , f o r a m i n i m u m
o f 3 0 d a y s i n t h e l o c a l n e w s p a p e r s . F o l l o w i n g t h e
a d v e r t i s e m e n t p e r i o d , l o c a l w a t e r r i g h t s h o l d e r s
are g iv en a n o t h e r 30 d a y s in wh i ch to p r o t e s t the
change . I f p r o t e s t s a r e r e c e i v e d , t h e S t a t e
E n g i n e e r g e n e r a l l y h o l d s a p u b l i c h e a r i n g t o
e v a l u a t e b o t h s i d e s o f th e case. Based on
s u p p o r t i n g i n f o r m a t i o n , t h e S t a t e E n g i n e e r must
t h e n make a r u l i n g t o a p p r o v e or d i s a p p r o v e the
c h a n g e . I f a p p r o v e d , t h e C h a n g e A p p l i c a t i o n
becomes a ves ted water r i g h t .
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d ) E x c h a n g e A p p l i c a t i o n ; T h i s a p p l i c a t i o n i s d o n e
p r i m a r i l y on r i g h t s t h a t are based in s t o r a g e in
reservoirs. An e x a m p l e i s Eas t C a n y o n R e s e r v o i r ,
where th e w a t e r r i g h t s are h e l d by e i t h e r th e
W e b e r Basin W a t e r C o n s e r v a n c y D i s t r i c t o r t h e
Davis a n d W e b e r C o u n t i e s C a n a l C o m p a n y . E x c h a n g e s
a c c o m p l i s h much the same p u r p o s e as C h a n g e
A p p l i c a t i o n s . T h e y c a n c h a n g e t h e p o i n t o f
d i v e r s i o n and p l a c e o f u s e i f c on s i s t en t w i t h the
u n d e r l y i n g wa t e r r i g h t . D e f i c i t s t o d o w n s t r e a m
users can be made up by r e l e a s i n g r e s e rvo i r
water . T h e a p p r o v a l p r o c e s s i s h a n d l e d i n t h e
same manner a s f o r C h a n g e A p p l i c a t i o n s .

e ) D i l i g e n c e C l a i m ; A n a p p l i c a n t m a y f i l e o n t h e
water he has been u s i n g p r i o r to 1903 in o r d e r to
e s t a b l i s h a l e g i t i m a t e w a t e r r i g h t . T h e c l a i m ,
once f i l e d i n s t a t u t o r y f o r m , c o n s t i t u t e s p r i m a
f a c i e ev idenc e o f t h e w a t e r r i g h t .

4 ) C o l u m n A " P r i o r i t y D a t e " : T h e " p r i o r i t y d a t e " i s t h e
d a t e o n which t h e r i g h t w a s e s t a b l i s h e d . W a t e r r i g h t s
w i t h e a r l y p r i o r i t y d a t e s must b e s a t i s f i e d i n f u l l
b e f o r e r i g h t s w i t h l a t e r p r i o r i t y d a t e s c a n b e
s a t i s f e d . T h i s i s e s p e c i a l l y c r i t i c a l d u r i n g l o w f l o w
o r d r o u g h t p e r i o d s . T h e d a t e o f p r i o r i t y i s n o t l o s t
by c h a n g i n g t h e n a t u r e o f use , p o i n t o f d i v e r s i o n , o r
p l a c e o f use. D o m e s t i c users are g i v e n a s t a t u t o r y
p r e f e r e n c e i n t h e case o f wa t e r r i g h t s o f equal
p r i o r i t y .

5 ) C o l u m n 5 " F l o w R a t e " ; T h i s c o l u m n i n d i c a t e s t h e f l o w
ra t e o f t h e w a t e r i n cubic f e e t p e r s econd ( c f s ) . O n e
c f s i s equal t o 448.8 g a l l o n s p e r m i n u t e ( g p m ) .
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6 ) C o l u m n 6 " A n n u a l V o l u m e o f R i g h t * ; T h i s c o l u m n
i n d i c a t e s t h e w a t e r r i g h t ' s v o l u m e o f wa t e r p e r year i n
a c r e - f e e t . A n a c r e - f o o t i s t h e v o l u m e o f w a t e r i t
t a k e s to cover an acre of l a n d w i t h wa t e r one f o o t
d e e p .

C . S t a t u s o f Park C i t y W a t e r R i g h t s
E x h i b i t 3 i n d i c a t e s t h e l o c a t i o n o f w a t e r r i g h t s l i s t e d i n t h e '
P a r k C i t y W a t e r R i g h t s p l a t e s . F i g u r e 1 i l l u s t r a t e s t h e
d i v e r s i o n a l l o w a n c e s a v a i l a b l e f r o m P a r k C i t y c o n t r o l l e d w a t e r
r i g h t s d u r i n g t h e wa t er year. A d i s c u s s i o n o f t h e s t a t u s o f
t h e s e w a t e r r i g h t s f o l l o w s :

1 ) J u d g e A n c h o r T u n n e l - C h a n g e A p p l i c a t i o n a-7845
T h i s i s an e x c e l l e n t wa t er r i g h t . It was used as
c o l l a t e r a l f o r a U t a h Board o f w a t e r R e s o u r c e s l o a n t o
i m p r o v e t h e J u d g e T u n n e l . T h i s l o a n w a s r e c e n t l y p a i d
o f f b y Park C i t y . T h e t i t l e h a s been f o r m a l l y r e turned
to Park C i t y by the B o a r d .
A C h a n g e A p p l i c a t i o n wa s m a d e on th e o r i g i n a l
U n d e r g r o u n d W a t e r C l a i m N o . 15407. T h e U n d e r g r o u n d
W a t e r C l a i m w a s o b t a i n e d t h r o u g h a n agre ement w i t h
U n i t e d P a r k C i t y M i n e s C o m p a n y , t h e o r i g i n a l owner .
U n i t e d P a r k C i t y M i n e s has , h o w e v e r , r e s e rv ed 0.334 c f s
(150 g p m ) o f t h e r i g h t f o r m i n i n g p u r p o s e s s h o u l d t h e
mines s tar t up again and require t h i s wat er . As l o n g
as the mines are not u s i n g the w a t e r , i t i s a v a i l a b l e
f o r m u n i c i p a l use.
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2 ) K i m b a l l C r e e k - E x c h a n g e A p p l i c a t i o n N o . 1039

E x c h a n g e A p p l i c a t i o n 1039 i s b e i n g m o d i f i e d b y E x c h a n g e
A p p l i c a t i o n 1577 i n c o n j u n c t i o n w i t h t h e P a r k M e a d o w s
W e l l r i g h t a n d t h e P a c i f i c B r i d g e W e l l ( E x c h a n g e
A p p l i c a t i o n 1218). E x c h a n g e 1577 seeks t o c ombine
E x c h a n g e A p p l i c a t i o n s number 1039 and 1218. It i s
h i g h l y r e c o m m e n d e d t h a t Park C i t y amend E x c h a n g e
A p p l i c a t i o n N o . 1577 t o i n c l u d e t h e same p o i n t s o f
d i v e r s i o n a s E x c h a n g e A p p l i c a t i o n s N o . 1039 a n d 1218,,
a s w e l l a s t h e P a r k M e a d o w s W e l l . T h i s w o u l d e n a b l e
t h e C i t y t o w i t h d r a w w a t e r f r o m a n y o f t h e s e s ource s .
E x c h a n g e A p p l i c a t i o n N o . 1577 i s p r e s e n t l y p e n d i n g t h e
S t a t e E n g i n e e r ' s a p p r o v a l .
E x c h a n g e A p p l i c a t i o n N o . 1039 i s a p p r o v e d a n d c a n
c o n t i n u e to be used as l o n g as A p p l i c a t i o n No. 1577 i s
p e n d i n g a p p r o v a l . Once E x c h a n g e A p p l i c a t i o n 1577 i s
a p p r o v e d , t h i s E x c h a n g e A p p l i c a t i o n w i l l b e w i t h d r a w n .

3 ) P a c i f i c B r i d g e W e l l - E x c h a n g e A p p l i c a t i o n N o . 1218
E x c h a n g e A p p l i c a t i o n 1218 i s b e i n g . m o d i f i e d b y E x c h a n g e

• A p p l i c a t i o n 1577 i n c o n j u n c t i o n w i t h t h e P a r k M e a d o w s
W e l l r i g h t a n d K i m b a l l C r e e k ( E x c h a n g e A p p l i c a t i o n
1 0 3 9 ) . E x c h a n g e 1577 seeks" t o c omb ine E x c h a n g e
A p p l i c a t i o n s number 1039 a n d 1218. I t i s h i g h l y
r e c o m m e n d e d t h a t P a r k C i t y amend E x c h a n g e A p p l i c a t i o n
N o . 1577 t o i n c l u d e t h e same p o i n t s o f d i v e r s i o n a s
E x c h a n g e A p p l i c a t i o n s No. 1039 and 1218, a s w e l l a s th e
Park M e a d o w s W e l l . T h i s w o u l d e n a b l e t h e C i t y t o
w i t h d r a w wat er f r o m a n y o f t h e s e s ource s . E x c h a n g e
A p p l i c a t i o n N o . 1577 i s p r e s e n t l y p e n d i n g t h e S t a t e
E n g i n e e r ' s a p p r o v a l .
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E x c h a n g e A p p l i c a t i o n N o . 1218 i s a p p r o v e d a n d c a n
c o n t i n u e to be used as l o n g as A p p l i c a t i o n No. 1577 is
p e n d i n g a p p r o v a l . Once E x c h a n g e A p p l i c a t i o n 1577 i s
a p p r o v e d , t h i s E x c h a n g e A p p l i c a t i o n w i l l b e w i t h d r a w n .

4 ) P a c i f i c B r i d g e W e l l - E x c h a n g e A p p l i c a t i o n N o . 5 9 8
T h i s i s a good water r i g h t in f u l l y a p p r o v e d s t a t u s .
H o w e v e r , since t h e 1982 c l e a n i n g o f t h e P a c i f i c B r i d g e
W e l l t o y i e l d 2 1 0 g p m , i t a p p e a r s t h a t t h e w e l l c ou ld"
p r o d u c e up to 338 a c r e - f e e t per year or 38 a c r e - f e e t
more t h a n th e 300 a c r e - f o o t e n t i t l e m e n t . T h e r e f o r e , an
a d d i t i o n a l 38 a c r e - f o o t r i g h t c o u l d b e a d d e d t o th e
P a c i f i c B r i d g e W e l l .

5 ) S u l l i v a n S p r i n g - W e b e r River Decree N o . A 7 7

T h i s i s a f u l l y a p p r o v e d r i g h t whi ch w a s o r i g i n a l l y s e t
u p - t o i r r i g a t e t h e C i t y ' s c emet ery. T h i s r i g h t s h o u l d
have a C h a n g e A p p l i c a t i o n f i l e d on i t t o add a d d i t i o n a l
p o i n t s o f d i v e r s i o n a s w e l l a s p l a c e and n a t u r e o f
use. T h i s w o u l d a l l o w .the C i t y t o p u l l wa t e r f r o m
o th er sources such a s t h e T h e r i o t S p r i n g . T h e C i t y
a l so h a s t h e r igh t t o u s e a d d i t i o n a l f l o w f r o m S u l l i v a n
S p r i n g t o i r r i g a t e t h e P a r k C i t y G o l f C o u r s e . H o w e v e r ,
t h e s e i r r i g a t i o n r i g h t s a r e s t i l l owned b y t h e
A r m s t r o n g s .

6 ) S t a h l e S p r i n g s - W e b e r River Decree N o . A 5 8
T h i s r i g h t i s p r e s e n t l y t i e d t o a p o i n t o f d i v e r s i o n ,
be ing a s p r i n g l o c a t e d in th e N o r t h w e s t Q u a r t e r o f th e
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N o r t h w e s t Q u a r t e r o f S e c t i o n 8 , T o w n s h i p 2 S o u t h , R a n g e
4 E a s t , S a l t L a k e Base and M e r i d i a n . As t h i s i s an
a p p r o v e d r i g h t , a C h a n g e A p p l i c a t i o n s h o u l d b e
c o m p l e t e d t o a d d a d d i t i o n a l p o i n t s o f d i v e r s i o n a n d t o
change the nature o f use to m u n i c i p a l .

7 ) T h e r i o t S o r i n g - W e b e r R i v e r Decree s N o . 4 5 6 a n d 4 6 3
T h e s e water r i g h t s were o r i g i n a l l y d e c r e e d t o S i l v e r
K i n g C o n s o l i d a t e d M i n i n g C o m p a n y i n 1880. I n 1953,-
S i l v e r K i n g C o n s o l i d a t e d d e e d e d W R D ' s N o . 4 5 6 a n d 4 6 3
t o U n i t e d P a r k C i t y M i n e s C o m p a n y ( U P C M C ) . I n 1974,
U P C M C agreed t o g ive W R D ' s N o . 4 5 6 a n d 4 6 3 t o P a r k C i t y
M u n i c i p a l C o r p o r a t i o n , b u t t h e d e e d w a s never
c o m p l e t e d . T h e C i t y s h o u l d u l t i m a t e l y t a k e t h e
n«cessary s t e p s t o e f f e c t t h e t i t l e t r a n s f e r o f t h e s e
t * o r i g h t s . W R D N o . 4 6 3 i s t i e d t o S u l l i v a n S p r i n g a n d
is good for the i r r i g a t i o n of 5.6 acres. A C h a n g e
A p p l i c a t i o n m o d i f y i n g t h e na tur e o f u s e s h o u l d b e
f i l e d .

8 ) T h e r i o t S o r i n g - W e b e r R i v e r Decree N o . 4 9 1
T h . l s i s a l s o a good - w a t e r r i g h t . It ha s been
e s t a b l i s h e d f o r u s e d u r i n g t h e n o n - i r r i g a t i o n s ea s on
( w i n t e r m o n t h s ) o n l y . I t w i l l b e best t o l e a v e t h i s
r i g h t a s i t i s . W e b e r R i v e r Decre e N o . 4 5 6 c o m p l i m e n t s
t h i s r i g h t a n d a l l o w s f o r year-round u s e o f t h e T h e r i o t
S p r i n g s .

9 ) P a r k M e a d o w s W e l l - E x c h a n g e A p p l i c a t i o n N o . 1577

T h i s E x c h a n g e i s e x p l a i n e d i n p a r a g r a p h s N o . 2 a n d 3
above.
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1 0 ) S p i r o T u n n e l - C h a n g e A p p l i c a t i o n N o . a-11857
T h i s C h a n g e A p p l i c a t i o n i s p r e s e n t l y p e n d i n g S t a t e
E n g i n e e r ' s a p p r o v a l . U p o n a p p r o v a l , t h i s c h a n g e w i l l
g ive t h e C i t y t h e r i g h t t o 4 0 p e r c e n t o f t h e S p i r o f l o w
beyond t h e 6,600 f o o t s t a t i o n i n t h e T u n n e l .

1 1 ) S p i r o T u n n e l - C h a n g e A p p l i c a t i o n N o . a-11817
T h e wat er r i g h t i n v o l v e d i n t h i s C h a n g e A p p l i c a t i o n i s *
h e l d b y t h e S a l t L a k e C i t y C o r p o r a t i o n . T h e C h a n g e
A p p l i c a t i o n w a s a p p r o v e d b y t h e S t a t e E n g i n e e r i n
A u g u s t 1982. H o w e v e r , t h e W e b e r B a s i n W a t e r
C o n s e r v a n c y D i s t r i c t a p p e a l e d t h i s a p p r o v a l i n
S e p t e m b e r 1982, and the r i g h t i s in l i t i g a t i o n a w a i t i n g
Cour t h e a r i n g . T h i s a p p e a l doe s n o t p r o h i b i t P a r k
C i t y ' s current u s e o f S a l t L a k e C i t y ' s 6 0 p e r c e n t share
o f t h e S p i r o w a t e r . Park C i t y h a s made a f o r m a l
a g r e e m e n t , d a t e d J a n u a r y 29 , 1980, t o become a w a t e r
cu s t omer o f S a l t L a k e C i t y C o r p o r a t i o n a n d p u r c h a s e
s u r p l u s w a t e r f r o m i t s share i n t h e S p i r o T u n n e l . T h e
agreement requires Park C i t y t o p a y S a l t L a k e C i t y
C o r p o r a t i o n i t s p r e v a i l i n g w a t e r ra t e when i t use s any
p o r t i o n o f S a l t L a k e C i t y ' s w a t e r r i g h t i n t h e S p i r o
source. H o w e v e r , t h i s a g r e e m e n t a l l o w s S a l t L a k e C i t y
C o r p o r a t i o n to r e c a l l and use t h i s w a t e r i f a need i s
d e m o n s t r a t e d . Once t h i s C h a n g e A p p l i c a t i o n a n d t h e
p r e c e d i n g o n e ( a - 1 1 8 5 7 ) a r e a p p r o v e d , P a r k C i t y w i l l
have about 6.65 to 10 cf s a d d i t i o n a l w a t e r and w a t e r
r i g h t s a v a i l a b l e t o l e a s e or own.
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1 2 ) A l l i a n c e a n d J u d g e / A n c h o r T u n n e l s - C h a n g e A p p l i c a t i o n
a-7899

T h i s w a t e r r i g h t w a s f o r m e r l y e s t a b l i s h e d b y
U n d e r g r o u n d W a t e r C l a i m N o . 22649 c ov er ing t h e A l l i a n c e
T u n n e l o n l y . I n 1974, C h a n g e A p p l i c a t i o n N o . a-7899
w a s f i l e d t o i n c l u d e t h e J u d g e / A n c h o r T u n n e l a s w e l l .
W h i l e i t h a s been t h r o u g h a l l o f t h e S t a t e E n g i n e e r ' s
required h e a r i n g s and p r o c e s s e s , the r i g h t i s s t i l l
p e n d i n g hi s f o r m a l a p p r o v a l . S i n c e i t i s in the same*
c a t e g o r y a s t h e a p p r o v e d J u d g e / A n c h o r T u n n e l r i g h t
( C h a n g e A p p l i c a t i o n N o . a - 7 8 4 5 ) , t h e r e i s a chance t h a t
t h e S t a t e E n g i n e e r m a y s t i l l a p p r o v e A p p l i c a t i o n
a-7899. T h e C i t y s h o u l d p r e s s f o r a d e c i s i o n . I t i s
r e c ommended tha t Park C i t y amend t h e C h a n g e A p p l i c a t i o n
a n d a d d a d d i t i o n a l p o i n t s o f d i v e r s i o n t o b e t t e r
p r o t e c t t h e r i g h t i n case o f mine f a i l u r e . T h e r i g h t
i s f or 2 c f s , a t o t a l o f 1445.4 a c r e - f e e t p er year.
T h i s c ou ld be a very v a l u a b l e asset to the C i t y in
years to come.
Even t h o u g h bo th t h e C h a n g e A p p l i c a t i o n a n d t h e
U n d e r g r o u n d W a t e r C l a i m were f i l e d i n t h e name o f P a r k
C i t y M u n i c i p a l C o r p o r a t i o n , U P C M C h a s never r e l e a s e d
t i t l e t o Park C i t y . A n a g r e e m e n t s h o u l d b e e n t e r e d
in to be tween Park C i t y a n d U P C M C g i v i n g t i t l e t o t h e
J u d g e a n d A l l i a n c e w a t e r i n v o l v e d i n A p p l i c a t i o n a-7899
t o P a r k C i t y M u n i c i p a l C o r p o r a t i o n .

P . F i n d i n g s

T h e P a r k C i t y W a t e r R i g h t s p l a t e s 1 a n d 2 i n d i c a t e t h a t P a r k
C i t y d o e s have a t o t a l o f 2,202 a c r e - f e e t • o f a p p r o v e d wa t e r
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r i g h t s . S o m e o f t h e s e r i g h t s s h o u l d b e a m e n d e d t o e n a b l e P a r k
C i t y t o draw w a t e r t o t h e f u l l e x t e n t o f i t s r i g h t s f r o m a n y o f
i t s a p p r o v e d sources .
T h e C h a n g e A p p l i c a t i o n s o n t h e S p i r o T u n n e l make t h e g e o l o g i c
c o n t e n t i o n tha t w a t e r in the t unne l b e y o n d the ^,600 f o o t
s t a t i o n i s e i ther t r i b u t a r y t o B i g C o t t o n w o o d C a n y o n ( S a l t L a k e
C i t y ' s c o n t e n t i o n ) o r n e w w a t e r t r i b u t a r y o n l y t o t h e d e e p
g e o l o g i c s t r a t a o f t h e ear th ( P a r k C i t y ' s c o n t e n t i o n ) . T h e•>r i g h t s m a y u l t i m a t e l y b e a p p r o v e d t h r o u g h t h e C o u r t a n d t h e
S t a t e E n g i n e e r , b u t i t m a y t a k e u p t o t h r e e years . I n t h e event
t h e l a w s u i t f a i l s , t h e S t a t e E n g i n e e r c o u l d a p p r o v e t h e s e
a p p l i c a t i o n s i f P a r k C i t y h a d a p h y s i c a l means o f p r o v i d i n g
r e p l a c e m e n t wa t er . A l t e r n a t i v e m e t h o d s o f m a k i n g such
r e p l a c e m e n t a r e d i s c u s s e d i n S e c t i o n V I I .
I n t h e event t h e S p i r o C h a n g e A p p l i c a t i o n s a r e u l t i m a t e l y
a p p r o v e d , P a r k C i t y s h o u l d make every e f f o r t t o p u r c h a s e
e q u i v a l e n t wa t e r r i g h t s a n d t r a d e S a l t L a k e C i t y f o r o w n e r s h i p
o f i t s share o f t h e S p i r o f l o w . S a l t L a k e C i t y C o r p o r a t i o n h a s
i n d i c a t e d an i n t e r e s t in m a k i n g such a wa t e r r i g h t s t r a d e w i t h
Park C i t y . A f a v o r e d a l t e r n a t i v e i s t o run w a t e r t h r o u g h th e
e x i s t i n g W e b e r Basin W a t e r C o n s e r v a n c y D i s t r i c t t r a n s m i s s i o n
s y s t e m t o N o r t h S a l t L a k e u s ing D a v i s a n d W e b e r C o u n t i e s C a n a l
w a t e r r i g h t s . K e i t h J e n s e n , D i s t r i c t M a n a g e r o f W e b e r B a s i n
W a t e r C o n s e r v a n c y D i s t r i c t , h a s i n d i c a t e d t h i s a l t e r n a t i v e i s
p o s s i b l e . A s t u d y w o u l d need to be made to d e t e r m i n e a v a i l a b l e
c a p a c i t y i n t h i s c o n v e y a n c e s y s t e m . P u m p s t a t i o n s m a y h a v e t o
b e a d d e d a l o n g t h e l i n e t o boos t t h e c a p a c i t y .
T h e M e t r o p o l i t a n W a t e r D i s t r i c t i n S a l t L a k e C i t y i n d i c a t e d t h a t
w a t e r c ou ld b e d e l i v e r e d t o S a l t L a k e C i t y v i a Deer C r e e k a n d
t h e Deer C r e e k A q u e d u c t t o L i t t l e C o t t o n w o o d C a n y o n . R i g h t s
f r o m t h i s source would come f r o m e i t h e r an agr e emen t w i t h th e
Beaver S h i n g l e C r e e k I r r i g a t i o n C o m p a n y w i t h r e s p e c t t o s h a r e s
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o f Deer Cre ek Res ervo i r w a t e r , o r f r o m S m i t h - M o o r e h o u s e
R e s e r v o i r , a s d e s c r i b e d in a l t e r n a t i v e No. 5 . A g r e e m e n t s must
b e made b e twe en P a r k C i t y a n d S a l t L a k e C i t y t o p e r f e c t a
g r a d u a t e d t r a d e o f w a t e r r i g h t s b e t w e e n t h e t w o c i t i e s . T r a d e
o p t i o n s a r e d i s c u s s e d i n S e c t i o n V I I I .
T h e Park M e a d o w s W e l l E x c h a n g e N o . 1577 w i l l o n l y b e a p p r o v e d i f
t h e C i t y h a s r e p l a c e m e n t c a p a b i l i t i e s . T h i s w e l l c o u l d a n n u a l l y
p r o d u c e in excess o f 2,400 a c r e - f e e t . P a r k C i t y s h o u l d buy
a d d i t i o n a l r i g h t s f o r t h i s source. T h i s w i l l e n a b l e t h e C i t y t o -
r e a l i z e t h e f u l l p o t e n t i a l o f t h e P a r k M e a d o w s W e l l .
T h e r e p l a c e m e n t p r o b l e m e x i s t s o n l y d u r i n g t h e i r r i g a t i o n s e a s on
o n p r o p e r t y b e t w e e n P a r k C i t y a n d t h e Eas t C a n y o n a n d t h e
( p l a n n e d ) S i l v e r C r e e k S e w a g e T r e a t m e n t P l a n t s a s t h i s
a l t e r n a t i v e m a y b e i m p a c t i n g d e c r e e d i r r i g a t i o n r i g h t s . F o r
t h i s r ea son, i t i s n e c e s s a r y to make r e p l a c e m e n t o n l y d u r i n g the
I r r i g a t i o n season. T h i s w o u l d f a c i l i t a t e l o w e r o p e r a t i o n a n d
m a i n t e n a n c e c o s t s f o r r e p l a c e m e n t f a c i l i t i e s a n d l e s s w a t e r
r i g h t s p u r c h a s e co s t s .



V I I . N E W A L T E R N A T I V E S U P P L Y S O U R C E S

A . S a t e l l i t e W a s t e w a t e r T r e a t m e n t P l a n t s ( A l t e r n a t i v e N o . 1 )
B . R e c y c l e S B S I D W a s t e r w a t e r E f f l u e n t ( A l t e r n a t i v e N o . 2 }
C . East Canyon S p r i n g s P i p e l i n e ( A l t e r n a t i v e N o . 3 )
0 . East C a n y o n C r e e k P i p e l i n e ( A l t e r n a t i v e N o . 4 )
E . S m i t h - M o r e h o u s e W a t e r E x c h a n g e ( A l t e r n a t i v e N o . 5 )
F . S m i t h - M o r e h o u s e T r a n s m i s s i o n P i p e l i n e ( A l t e r n a t i v e N o . 6 )
G . W e b e r R i v e r / O a k l e y T r a n s m i s s i o n P i p e l i n e ( A l t e r n a t i v e N o . 7 )
H . P a r k M e a d o w s W e l l N o . 2 ( A l t e r n a t i v e N o . 8 )
I . M a n d a t o r y W a t e r S a v i n g D e v i c e s



t o t h e e x i s t i n g East C a n y o n W a s t e w a t e r T r e a t m e n t P l a n t a n d t h e
p l a n n e d S i l v e r C r e e k ( A t k i n s o n S p r i n g ) W a s t e w a t e r T r e a t m e n t
P l a n t . It i s e s t i m a t e d that o n l y 2 to 5 p er c en t o f a l l i n d o o r
water used i s a c t u a l l y consumed. H e n c e , t h e s e remote s a t e l l i t e
p l a n t s c o u l d t r ea t and r e p l a c e t o the s t r e a m up to 98 p e r c e n t o f
t h e indoor w a t e r d e l i v e r e d .

B . R e c y c l e S 8 S I D W a s t e w a t e r E f f l u e n t ( A l t e r n a t i v e N o . 2 )
»

T h i s a l t e r n a t i v e p r o p o s e s t ha t t h e p r e s e n t l y t r e a t e d e f f l u e n t
f r o m t h e e x i s t i n g East C a n y o n W a s t e w a t e r T r e a t m e n t f a c i l i t y b e
d i l u t e d w i t h creek w a t e r a n d p u m p e d o u t o f t h e creek d o w n s t r e a m
o f t h e f a c i l i t y u p t o P a r k C i t y v i a a p r e s s u r e t r a n s m i s s i o n
p i p e l i n e . T h e p o t e n t i a l f o r a s i m i l a r p u m p i n g a n d t r a n s m i s s i o n
p i p e l i n e e x i s t s w i t h t h e p l a n n e d S i l v e r C r e e k ( A t k i n s o n S p r i n g )
W a s t e w a t e r T r e a t m e n t P l a n t . T h i s wa t e r wou ld b e used a s
i r r i g a t i o n r e p l a c e m e n t water and would be r e l e a s e d into e x i s t i n g
water courses in the Park C i t y area. A f r e s h d r i n k i n g water
source would need to be used in c o n j u n c t i o n w i t h t h i s
r e p l a c e m e n t wa t er source. E x h i b i t 5 i l l u s t r a t e s t h e p o s s i b l e
a l i g n m e n t s o f t h e t w o t r a n s m i s s i o n l i n e a n d p u m p i n g f a c i l i t i e s .

C . Eas t C a n y o n S p r i n g s P i p e l i n e ( A l t e r n a t i v e N o . 3 )
T h e East C a n y o n S p r i n g s a l t e r n a t i v e w o u l d u t i l i z e thr e e
p o t e n t i a l sources o f wa t er:

1 ) A l a r g e s p r i n g i n t h e D r y H o l l o w / S c h u s t e r C r e e k area o f
East C a n y o n , e s t i m a t e d t o b e c a p a b l e o f p r o d u c i n g about
1.5 t o 2 c f s (675 - 900 gpm);
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2 ) S e v e r a l p o t e n t i a l w e l l s i t e s i n a q u i f e r s i n t h e B i g Bear
a n d D r y H o l l o w areas w h i c h d i s p l a y a p o t e n t i a l t o
p r o d u c e a p p r o x i m a t e l y 4 . 0 c f s ( 1 } 3 0 0 g p m ) ;

3) M o s t o f t h e t r e a t e d water p r o c e s s e d by th e Eas t C a n y o n
S 8 S I D W a s t e w a t e r P l a n t t h a t w a s o r i g i n a l l y g e n e r a t e d b y
Park C i t y sewer c o n n e c t i o n s ; a n d

T h e y i e l d s f r o m b o t h t h e e x i s t i n g s p r i n g a n d t h e p o t e n t i a l
w e l l s i t e s wou ld b e p u m p e d up t o a 20,000 g a l l o n h o l d i n g t a n k , f l r
w a t e r t r e a t m e n t f a c i l i t y i d e a l l y c o u l d b e l o c a t e d east o f t h e
I n t e r s t a t e 8 0 / G o r g o s a i n t e r c h a n g e . L a n d a c q u i s i t i o n p r o c e d u r e s
m a y d i c t a t e a f a c i l i t y f u r t h e r s o u t h t o w a r d s t h e S B S I D
w a s t e w a t e r t r e a t m e n t p l a n t . T h e w a t e r t r e a t m e n t p l a n t i s
p l a n n e d to have the c a p a c i t y to treat an amount of wa t e r t a k e n
f r o m East C a n y o n C r e e k e q u i v a l e n t t o t h e average w a s t e w a t e r
f l o w s c o n t r i b u t e d t o t h e S B S I D p l a n t b y P a r k C i t y . Once t h e
t r e a t m e n t p r o c e s s i s c o m p l e t e , w a t e r s f r o m t h e s p r i n g , w e l l s ,
a n d t h e p l a n t w o u l d b e c ombined a n d p u m p e d u p t o P a r k C i t y . I f
the w e l l s and s p r i n g do not p r o v i d e enough w a t e r , more wa t er
c o u l d p o s s i b l y b e s u p p l i e d w i t h a d d i t i o n a l w a t e r t r e a t m e n t p l a n t
c a p a c i t y .
L o c a l l a n d o w n e r s have e x p r e s s e d i n t e r e s t i n t h i s t y p e o f
d o m e s t i c water u s e a l t e r n a t i v e . A d d i t i o n a l l y , w a t e r f r o m
d e v e l o p e d w e l l sources i n t h e K i m b a l l ' s J u n c t i o n area c o u l d b e
d e s i g n e d t o c o n t r i b u t e t o t h e Eas t C a n y o n p i p e l i n e . E x h i b i t 6
i n d i c a t e s t h e a l i g n m e n t o f t h i s p i p e l i n e a l t e r n a t i v e .
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0 . E a s t C a n y o n C r e e k P i p e l i n e ( A l t e r n a t i v e N o . A )
I m m e d i a t e l y d o w n s t r e a m o f t h e e x i s t i n g Eas t C a n y o n W a s t e w a t e r
T r e a t m e n t f a c i l i t y a d i v e r s i o n w o r k s , p u m p s t a t i o n a n d w a t e r
t r e a t m e n t p l a n t could b e c o n s t r u c t e d ( E x h i b i t 7 ) . F r o m t h e r e a
h i g h p r e s s u r e p i p e l i n e c o u l d - b e b u i l t s o u t h t o Park C i t y . T h i s
p i p e l i n e wou ld require a p p r o x i m a t e l y 6 5 % o f t h e p r e s s u r e
p i p e l i n e n e ed ed f o r t h e p r e c e d i n g a l t e r n a t i v e . H o w e v e r , b o t h
a l t e r n a t i v e s i n v o l v e a c q u i r i n g - w a t e r r i g h t s , s e c u r i n g n e c e s s a r y
e a s e m e n t s a n d r i g h t s - o f - w a y , p r o t e c t i n g t h e w a t e r r i g h t s o f
d o w n s t r e a m u s e r s , a n d o b t a i n i n g r equ ir ed g o v e r n m e n t a l
a p p r o v a l s . A d d i t i o n a l l y , s t r e a m h y d r o l o g y a n a l y s e s need t o b e
p e r f o r m e d . I f i t were d e t e r m i n e d t h a t a d d i t i o n a l f l o w f r o m E a s t
C a n y o n C r e e k w a s a v a i l a b l e d u e t o i n c r e a s e d P a r k C i t y g e n e r a t e d
e f f l u e n t f r o m t h e s ewage p l a n t , even more w a t e r c o u l d b e p u m p e d
f r o m t h e creek u p t o Park C i t y w i t h o u t p u r c h a s i n g a d d i t i o n a l
w a t e r r i g h t s .

E . S m i t h - M o r e h o u s e W a t e r E x c h a n g e ( A l t e r n a t i v e N o . 5 )
T h e U t a h D i v i s i o n o f W a t e r Resourc e s a n d t h e W e b e r B a s i n W a t e r
C o n s e r v a n c y D i s t r i c t a r e p l a n n i n g a 7,000 a c r e - f o o t e n l a r g e m e n t
o f t h e e x i s t i n g S m i t h - M o r e h o u s e R e s e r v o i r eas-t o f P a r k C i t y
( E x h i b i t 8 ) . T h e n e w r e s e rvo i r w o u l d i m p o u n d a t o t a l o f 7,900
a c r e - f e e t , 900 a c r e - f e e t of =>which w i l l be m a i n t a i n e d as a
c o n s e r v a t i o n p o o l f o r f i s h e r i e s . T h i s increased r e s e r v o i r
c a p a c i t y c o u l d p r o v i d e a n i n d i r e c t n e w source o f d r i n k i n g w a t e r
o r i r r i g a t i o n r e p l a c e m e n t w a t e r f o r P a r k C i t y i f a n e x c h a n g e
p l a n were f o r m u l a t e d a n d i m p r o v e m e n t s c o m p l e t e d .

T h i s a l t e r n a t i v e c onc ern s t h e e x c h a n g e o f w a t e r s b y d i v e r t i n g
a d d i t i o n a l w a t e r f r o m t h e W e b e r R i v e r t o t h e P r o v o R i v e r v i a t h e
e x i s t i n g W e b e r - P r o v o D i v e r s i o n C a n a l . T h e same amount o f w a t e r
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t h a t i s t r a n s f e r r e d t o the P r o v o R i v e r w o u l d b e i n t e r c e p t e d in
t h e e x i s t i n g O n t a r i o S h a f t N o . 3 a n d p u m p e d t o t h e u p p e r r e a c h e s
o f P a r k C i t y v i a O n t a r i o Drain T u n n e l N o . 1 ( E x h i b i t 8 ) . M i n i n g
t u n n e l s p r e s e n t l y c o l l e c t w a t e r f r o m t h e many m i n i n g d r i f t s a n d
s t o p e s in th e m o u n t a i n s s o u t h w e s t o f Park C i t y and convey i t
east t o Ontar i o S h a f t N o . 2 a n d t h r o u g h Ontar io Drain T u n n e l N o .
2 i n t o Drain T u n n e l C r e e k and the Provo River.

F . S m i t h - M o r e h o u s e T r a n s m i s s i o n P i p e l i n e ( A l t e r n a t i v e N o . 6 )
A g r a v i t y p i p e l i n e c o u l d b e i n s t a l l e d f r o m t h e S m i t h - M o r e h o u s e
Res ervo ir west t o Park C i t y ( E x h i b i t 9 ) . A p p r o x i m a t e l y 9 . 7 c f s
( 4 , 3 4 0 g p m ) o f l a k e wat er w o u l d b e f u l l y t r e a t e d a n d p i p e d b y
g r a v i t y t o P a r k C i t y . T h i s f r e s h w a t e r t r a n s m i s s i o n p i p e l i n e
c o u l d b e a l l o w e d t o s u p p l y m u n i c i p a l c o n n e c t i o n s i n a l l o f t h e
K a m a s V a l l e y a n d B r o w n ' s C a n y o n area.

G . W e b e r R i v e r / O a k l e y T r a n s m i s s i o n P i p e l i n e ( A l t e r n a t i v e N o . 7 )
I f t h e g r a v i t y p i p e l i n e f r o m t h e S m i t h - M o r e h o u s e R e s e r v o i r t o
t h e O a k l e y area w e r e ' n o t r e q u i r e d , o n l y a p u m p s t a t i o n a n d w a t e r
t r e a t m e n t p l a n t on the W e b e r River near O a k l e y and a p r e s s u r e
t r a n s m i s s i o n p i p e l i n e t o P a r k C i t y w o u l d b e n e e d e d ( s e e E x h i b i t
1 0 ) . T h e w a t e r f o r t h i s a l t e r n a t i v e w o u l d b e i m p o u n d e d i n t h e
p r o p o s e d e n l a r g e d S m i t h - M o r e h o u s e R e s e r v o i r a n d c o n v e y e d d o w n t o
the p u m p s t a t i o n at O a k l e y v ia the W e b e r River. A d i v e r s i o n
works and p o n d w o u l d b e b u i l t near the r iver east o f O a k l e y
where t h e p u m p h o u s e a n d t r e a t m e n t p l a n t c o u l d b e l o c a t e d .
T h i s a l t e r n a t i v e p i p e l i n e p l a n s h o u l d o n l y b e c o n s i d e r e d
f e a s i b l e when based o n n e w a v a i l a b l e S m i t h - M o r e h o u s e w a t e r , n o t
s p e c u l a t i v e w e l l d r i l l i n g i n t h e K a m a s V a l l e y area.
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H . P a r k M e a d o w s W e l l N o . 2 ( A l t e r n a t i v e N o . 8 )
E x h i b i t 1 1 i d e n t i f i e s t h e p r o p o s e d l o c a t i o n o f P a r k M e a d o w s W e l l
N O . 2 . I n 1979, t h e o r i g i n a l P a r k M e a d o w s W e l l w a s d r i l l e d a n d
t e s t e d ( S e c t i o n V ) . A s a n e w a l t e r n a t i v e wa t er s ourc e , a
s e c o n d , l a r g e r d i a m e t e r w e l l c o u l d b e d r i l l e d near th e same
l o c a t i o n a n d used a s t h e m a j o r d o m e s t i c wa t e r s u p p l y source f o r
P a r k C i t y . T h e r e s u l t s o f t h e w e l l p u m p t e s t o f t h e o r i g i n a l
Park M e a d o w s W e l l ( F i g u r e 2 5 ) s u b s t a n t i a t e t h e m a s s i v e p o t e n t i a l
o f t h e a q u i f e r c o n t a i n e d i n t h e T h a y n e s F o r m a t i o n . I f a s e cond
w e l l were t o b e d r i l l e d i n t o t h i s a q u i f e r a n d a l a r g e r p u m p
i n s t a l l e d , a c o n s i d e r a b l e amount o f h i g h q u a l i t y d r i n k i n g w a t e r
m i g h t p r o v e i n s t a n t l y a v a i l a b l e t o P a r k C i t y . T h e u s e o f e i t h e r
w e l l w o u l d require r e p l a c e m e n t w a t e r t o d o w n s t r e a m users d u r i n g
t h e i r r i g a t i o n season.

I . M a n d a t o r y W a t e r S a v i n g D e v i c e s
C o n s e r v a t i o n o f w a t e r i s o n e o f t h e f i r s t s t e p s P a r k C i t y must
take t o avoid w a s t e a n d misuse o f v a l u a b l e w a t e r re source s . T h e
A m e r i c a n W a t e r W o r k s A s s o c i a t i o n ( A W W A ) a n d o t h e r w a t e r . r e l a t e d
agenc i e s have c o n d u c t e d e x t e n s i v e research on the s u b j e c t o f
wat e r c o n s e r v a t i o n . A n e x c e l l e n t p u b l i c a t i o n b y t h e A W W A i s
c i t e d i n t h e L i s t o f R e f e r e n c e s , A p p e n d i x A - 7 . T a b l e s 2 3 , 2 4
a n d 2 5 i d e n t i f y w a t e r s a v i n g s a v a i l a b l e f r o m t h e u s e o f i n d o o r
a n d o u t d o o r w a t e r s a v i n g s d e v i c e s . Park C i t y M u n i c i p a l
C o r p o r a t i o n c o u l d m a n d a t e t h e u s e o f c e r t a i n w a t e r s a v i n g
f i x t u r e s a s a c o n d i t i o n i n g r a n t i n g b u i l d i n g p e r m i t s a n d / o r
a p p r o v i n g n e w c o n s t r u c t i o n i n t h e P a r k C i t y area.

I t i s r e c o m m e n d e d t h a t P a r k C i t y M u n i c i p a l C o r p o r a t i o n i m p l e m e n t
w a t e r c o n s e r v a t i o n p r a c t i c e s a s a n e c e s s a r y p a r t o f i t s w a t e r
s u p p l y p r o g r a m . W a t e r c o n s e r v a t i o n a n d w a t e r - s a v i n g d e v i c e s
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s h o u l d b e r equ i r ed in a l l c o m m u n i t i e s w i t h m u n i c i p a l w a t e r
s y s t e m s . F i g u r e 34 in S e c t i o n X i l l u s t r a t e s the w a t e r s a v i n g s
when c o n s e r v a t i o n mea sure s a r e i m p l e m e n t e d . I n d o o r w a t e r u s e
and hot w a t e r use for t y p i c a l r e s i d e n c e s are shown in F i g u r e s 35
and 36, r e s p e c t i v e l y .

- 72 -



V I I I . A N A L Y S I S O F A L T E R N A T I V E S

A . S a t e l l i t e W a s t e w a t e r T r e a t m e n t P l a n t s ( A l t e r n a t i v e N o . 1 )
S . R e c y c l e S B S I D W a s t e r w a t e r E f f l u e n t ( A l t e r n a t i v e N o . 2 )
C . East Canyon S p r i n g s P i p e l i n e ( A l t e r n a t i v e N o . 3 )
0 . East C a n y o n C r e e k P i p e l i n e ( A l t e r n a t i v e N o . 4 )
E . S m i t h - M o r e h o u s e W a t e r E x c h a n g e ( A l t e r n a t i v e N o . 5 )
F . S m i t h - M o r e h o u s e T r a n s m i s s i o n P i p e l i n e ( A l t e r n a t i v e N o . 6 )
G . W e b e r R i v e r / O a k l e y T r a n s m i s s i o n P i p e l i n e ( A l t e r n a t i v e N o . 7 )
H . P a r k M e a d o w s W e l l N o . 2 ( A l t e r n a t i v e N o . 8 )



V I I I . A N A L Y S I S O F A L T E R N A T I V E S

T h e c o m p r e h e n s i v e a n a l y s i s o f each a l t e r n a t i v e i n v o l v e s t h e
e v a l u a t i o n o f s i x m a j o r c o n s i d e r a t i o n s i d e n t i f i e d a s th e most
i m p o r t a n t w i t h r egard t o l o n g - t e r m b e n e f i t , f e a s i b i l i t y a n d
co s t . M i n o r concerns w i l l a l s o b e n o t e d . T h e s i x
c o n s i d e r a t i o n s are:

»
1 ) P h y s i c a l W a t e r
W a t e r r e q u i r e m e n t s a n d a v a i l a b l e w a t e r s u p p l i e s a r e
d i s c u s s e d . D e f i c i t s i n source c a p a c i t y a r e i d e n t i f i e d . A
s y n o p s i s o f p r e v i o u s s e c t i o n s i n t h i s S t u d y i n d i c a t e s t h e
f o l l o w i n g :

T h e S t u d y A r e a

Y e a r
S o u r c e C a p a c i t y

R e o u i r e d ( l )
E x i s t i n g S o u r c e

C a p a c i t y ( 2 )
S o u r c e C a p a c i t y

S u r o l u s / - ( D e f i c i t )

1982
1985
1990
1995
2000
2010
2020

2291 gpm
2842
4258
5592
6907
8040
8938

3510 g p m
3510
3510
3510
3510
3510
3510

1219 gpm
668

( 748)
( 2 0 8 2 )
( 3 3 9 7 )
( 4 5 3 0 )
( 5 4 2 8 )

( 1 ) T a b l e 1 7 , T o t a l F l o w R e q u i r e m e n t
( 2 ) T a b l e 1 8 , S e c t i o n A , S u b t o t a l A
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T h e q u a n t i t y o f wa t e r f r o m t h e e x i s t i n g s u p p l y s ource s w i l l
b e c o m p a r e d t o t h e source c a p a c i t y r equ ir ed f o r P a r k C i t y .
C o n c l u s i o n s w i l l b e d r a w n a f t e r r e l a t i n g t h e b e n e f i t s
a v a i l a b l e f r o m each a l t e r n a t i v e t o t h e source c a p a c i t y a n d
w a t e r r i g h t r e q u i r e m e n t s f o r P a r k C i t y .

2 ) W a t e r R i g h t s
T a b l e 1 9 , sheet 2 , i n d i c a t e s t h e f o r e c a s t wa t e r r i g h t s
s i t u a t i o n f o r t h e S t u d y A r e a u p t o t h e year 2020. T h e
p r o j e c t e d s u r p l u s / d e f i c i t i n a p p r o v e d w a t e r r i g h t s i s l i s t e d
b e l o w .

T h e S t u d y A r e a
S o u r c e
C a p a c i t y

Y e a r R e q u i r e d ( l )
( g p m )

R i g h t s
R e q u i r e d ( 2 )
( a c r e - f e e t )

A p p r o v e d
R i q h t s ( 3 )
( a c r e - f e e t ) "

R i g h t s
S u r p l u s /
( D e f i c i t ) U )
( a c r e - f e e t )

1982
1985
1990
1995
2000
2010
2020

2291
2842
4258
5592
6907
8040
8938

1674
2075
3100
4063
5020
5842
6497

2202
2202
2202
2202
2202
2202
2202

528
127

( 8 9 8 )
( 1 8 6 6 )
( 2 8 1 8 )
( 3 6 4 0 )
( 4 2 9 5 )

( 1 ) L i n e 1 , T a b l e 1 9 , S h e e t 2
( 2 ) L i n e 7 , T a b l e 1 9 , S h e e t 2
( 3 ) L i n e 8 , T a b l e 1 9 , S h e e t 2
( 4 ) L i n e 9 , T a b l e 1 9 , S h e e t 2
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T h e p r o c e d u r e s required t o secure t h e n e c e s s a r y w a t e r r i g h t s
f o r each a l t e r n a t i v e w i l l b e e x p l a i n e d . F e a s i b i l i t y o f
s e cur ing t h e needed wa t e r r i g h t s f o r each a l t e r n a t i v e w i l l
be p r e s e n t e d .

3 ) L a n d A c q u i s i t i o n
Each a l t e r n a t i v e i s l o c a t e d on p r o p e r t y t h a t i s p r e s e n t l y
owned b y P a r k C i t y , p r i v a t e c i t i z e n s , o r t h e S t a t e o r .
F e d e r a l g o v e r n m e n t . M u c h o f t h e real e s t a t e i n v o l v e d in th e
a l t e r n a t i v e s i s C o u n t y a n d / o r S t a t e c o n t r o l l e d
r i g h t s - o f - w a y . N e c e s s a r y e a s e m e n t p r o c e d u r e s w i l l b e
i d e n t i f i e d . R e c o m m e n d e d l o c a t i o n s o f t r e a t m e n t f a c i l i t i e s
and p i p e l i n e a l i g n m e n t s are shown on the e x h i b i t s in
S e c t i o n X . A p p r o x i m a t e c o s t s a r e i n c l u d e d i n F i g u r e s 2 6
t h r o u g h 33.

A ) C o s t t o B e n e f i t R a t i o
Each a l t e r n a t i v e p r o v i d e s a d i f f e r e n t f l o w rate p o t e n t i a l
a n d requires c o n s t r u c t i o n c o s t s unique t o t h a t a l t e r n a t i v e .
A cost t o b e n e f i t r a t i o was c a l c u l a t e d s o t h a t a l l th e
a l t e r n a t i v e s c o u l d b e c o m p a r e d on an e q u i v a l e n t b a s i s . The
cost t o b e n e f i t r a t i o i s t h e r a t i o o f t h e a l t e r n a t i v e ' s
t o t a l annual cost t o i t s f l o w ra t e p o t e n t i a l .
T h e t o t a l annual c o s t s i n c l u d e t h r e e c a p i t a l e x p e n d i t u r e s
a n t i c i p a t e d w i t h each a l t e r n a t i v e :

a ) C o s t t o p u r c h a s e / l e a s e w a t e r r i g h t s ;
b ) P a y m e n t o n c o n s t r u c t i o n l o a n a n d l a n d c o s t s ;
c ) O p e r a t i o n a n d m a i n t e n a n c e c o s t s .
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The c o s t s were c o m p u t e d a s s u m i n g an 11 p e r c e n t a n n u a l
i n t e r e s t ra t e a n d a m o r t i z e d f r o m t h e p r e d i c t e d f i r s t year o f
c o n s t r u c t i o n to 15 years. Y e a r l y p a y m e n t s were a s sumed . A
t o t a l annual p a y m e n t w a s t h e n c o m p u t e d . T h e c o s t / b e n e f i t
r a t i o for each a l t e r n a t i v e i s the annual p a y m e n t in 1982
d o l l a r s d i v i d e d b y a n t i c i p a t e d f l o w rate p o t e n t i a l i n
g a l l o n s p e r m i n u t e ( g p m ) . T a b l e 2 6 l i s t s each o f t h e e i g h t
a l t e r n a t i v e s and t h e i r r e s p e c t i v e annual co s t s and
c o s t / b e n e f i t r a t i o .

5 ) G o v e r n m e n t a l A p p r o v a l s
T h e most u n p r e d i c t a b l e f a c t o r s i n d e v e l o p i n g w a t e r s u p p l y
p r o j e c t s a r e t h e o w n e r ' s r e q u i r e m e n t s a n d o b l i g a t i o n s
a s s o c i a t e d w i t h review a n d a p p r o v a l p r o c e s s e s b y
g o v e r n m e n t a l a g e n c i e s . A l l o f t h e a l t e r n a t i v e s w i l l
e x p e r i e n c e a p p r o v a l work tha t cou ld s e t back i n i t i a l
c o n s t r u c t i o n a c t i v i t y f r o m o n e t o t e n year s . Because o f
t h i s , P a r k C i t y must n o t a n t i c i p a t e h a v i n g a c t u a l u s e o f a n
i m p r o v e d w a t e r s u p p l y p r o j e c t w i t h o u t f i r s t c o n s i d e r i n g a l l
p o s s i b l e d e l a y s a n d u n f o r e s e e n r e q u i r e m e n t s a r i s i n g d u r i n g
t h e g o v e r n m e n t a l a p p r o v a l p h a s e .
S t a t e a g e n c i e s r e q u i r i n g f o r m a l r e v i e w a n d a p p r o v a l i n c l u d e
t h e U t a h S t a t e E n g i n e e r , t h e S t a t e o f U t a h D e p a r t m e n t s o f
H e a l t h a n d T r a n s p o r t a t i o n , a n d t h e U t a h S t a t e D i v i s i o n s o f
W a t e r R i g h t s , W a t e r R e s o u r c e s , W i l d l i f e R e s o u r c e s , S t a t e
L a n d s a n d F o r e s t r y , a n d P a r k s a n d R e c r e a t i o n .
F e d e r a l a g e n c i e s , such a s t h e D e p a r t m e n t o f A g r i c u l t u r e
( S o i l C o n s e r v a t i o n S e r v i c e ) , t h e E n v i r o n m e n t a l P r o t e c t i o n
A g e n c y , a n d t h e G e o l o g i c a - 1 S u r v e y ( U S G S ) , s h o u l d a l s o b e
e x p e c t e d t o r equire r e v i e w a n d a p p r o v a l .
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U t i l i t y c o o r d i n a t i o n a n d s erv i c e a g r e e m e n t p r o c e d u r e s
b e t w e e n U t a h P o w e r a n d L i g h t C o m p a n y , M o u n t a i n F u e l S u p p l y
C o m p a n y , a n d M o u n t a i n B e l l must b e p l a n n e d f o r a s w e l l .
A g r e e m e n t s w i t h water d i s t r i c t s in b o t h th e W e b e r River and
P r o v o River d r a i n a g e s must b e i n v e s t i g a t e d and secured i f
necessary.
T h e t ime a n d money a n t i c i p a t e d f o r t h e s e a p p r o v a l s ,
a g r e e m e n t s , a n d n e g o t i a t i o n s w i l l b e o u t l i n e d a n d d i s c u s s e d
f o r each a l t e r n a t i v e . C o s t s f o r e c a s t f o r t h i s work a r e
i n c l u d e d i n t h e cost t o b e n e f i t r a t i o .

6 ) T i m i n g

Each a l t e r n a t i v e p r o p o s e d w i l l require a d i f f e r e n t l e a d
t i m e . A p r o j e c t ' s t i m i n g i s t h e s u m m a t i o n o f c h r o n o l o g i c a l
p h a s e s t h a t i n c l u d e : f e a s i b i l i t y a n a l y s i s , a f i n a l
d e c i s i o n , e n g i n e e r i n g d e s i g n , g o v e r n m e n t a l a p p r o v a l ,
c o n s t r u c t i o n , a n d f i n a l p r o j e c t s t a r t - u p . F i n a n c i a l
a r r a n g e m e n t s are a s sumed to be a v a i l a b l e .
B r i e f d i s c u s s i o n s o f t h e t i m i n g f o r s e p a r a t e p h a s e s w i l l b e
i n c l u d e d i n each a n a l y s i s . C e r t a i n f a c t o r s a f f e c t i n g t h e
o v e r a l l s c h e d u l e o f a n a l t e r n a t i v e m a y make i t l e s s f e a s i b l e
a s a s h o r t - t e r m ( 1 0 y e a r ) s o l u t i o n t o P a r k C i t y ' s w a t e r
p r o b l e m . T h e r e c o m m e n d e d a l t e r n a t i v e ( s ) w i l l d e m o n s t r a t e
a c c e p t a b l e c o s t s , a f a v o r a b l e t i m i n g s c h e d u l e , a n d a n
a t t r a c t i v e c o m p l e t i o n d a t e .
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A . S a t e l l i t e W a s t e w a t e r T r e a t m e n t P l a n t s ( A l t e r n a t i v e N o . 1 )
S a t e l l i t e w a s t e w a t e r t r e a t m e n t p l a n t s c o u l d p r o v i d e i r r i g a t i o n
r e p l a c e m e n t w a t e r b y r e l e a s i n g d o w n s t r e a m t r e a t e d w a s t e w a t e r s
o r i g i n a t i n g f r o m P a r k C i t y . T h i s a l t e r n a t i v e r equ ir e s :

1 ) O n e 1 . 5 m i l l i o n g a l l o n p e r d a y ( M G O ) ( 2 . 3 c f s )
a c t i v a t e d s l u d g e t r e a t m e n t p l a n t l o c a t e d i n t h e Quarry
M o u n t a i n area, p r e f e r a b l y i n t h e n o r t h w e s t p a r t o f t h e
Quarry M o u n t a i n sub-area. «

2 ) O n e 2 . 5 M G D ( 3 . 9 c f s ) a e r a t e d l a g o o n w a s t e w a t e r
t r e a t m e n t s y s t e m l o c a t e d i n p r o x i m i t y t o t h e e x i s t i n g
s a n i t a r y l a n d f i l l east o f P a r k C i t y .

\

T h e p r i m a r y p u r p o s e o f t h i s a l t e r n a t i v e i s t h e r e p l a c e m e n t o f
water t o bo th t h e East C a n y o n C r e e k and th e S i l v e r C r e e k . T h i s
r e p l a c e m e n t w o u l d a l l o w year-round m u n i c i p a l u s e o f a f i n i t e
amount o f wat er f r o m l o c a l l y d e v e l o p e d s o u ' r c e s .

1 ) P h y s i c a l W a t e r
P a r k C i t y w o u l d b e a l l o w e d t o r e l e a s e d o w n s t r e a m an a m o u n t
o f w a t e r . a p p r o x i m a t e l y equal t o t h e a v e r a g e amount o f
t r e a t e d s ewage o r i g i n a l l y g e n e r a t e d d u r i n g t h e i r r i g a t i o n
season b y Park C i t y sewer c o n n e c t i o n s ( T a b l e 2 2 ) . B y t h e
year 2000 r t h i s i s f o r e c a s t t o b e abou t 2 . 9 c f s ( 1 , 2 9 0 g p m )
d u r i n g th e i r r i g a t i o n s ea s on . T a b l e s 20 and 21 t a b u l a t e
f o r e c a s t s f o r s e w e r a g e f l o w s d u r i n g t h e s k i s eason.
T h e average r e l e a s e d t r e a t e d w a s t e w a t e r f l o w s a v a i l a b l e f r o m
t h e s e s a t e l l i t e p l a n t s cannot m a t c h t h e i r r i g a t i o n
r e p l a c e m e n t w a t e r n e c e s s a r y t o u s e l o c a l l y d e v e l o p e d
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m u n i c i p a l w a t e r sources in the amount e v e n t u a l l y n e e d e d in
t h e S t u d y A r e a . A n o t h e r i n d e p e n d e n t m u n i c i p a l source a n d / o r
o ther r e p l a c e m e n t source s w o u l d need t o b e r e a l i z e d i f a l l
year-round w a t e r r e q u i r e m e n t s are to be met w i t h t h i s
a l t e r n a t i v e .

2 ) W a t e r R i g h t s
A d d i t i o n a l wa t er r i g h t s w o u l d n o t b e r equired f o r t h i s
a l t e r n a t i v e s ince i t m e r e l y t r e a t s and r e l e a s e s w a t e r
p r e v i o u s l y c i r c u l a t e d i n t h e s y s t e m . F u r t h e r m o r e , i n
c o n s i d e r i n g r e t u r n f l o w c r e d i t s , t h e w a t e r r i g h t r e q u i r e m e n t
o f t h e o v e r a l l w a t e r s y s t e m m a y b e r e d u c e d u p o n n e g o t i a t i o n
w i t h t h e S t a t e E n g i n e e r a n d t h e S t a t e D e p a r t m e n t o f H e a l t h .
In t r e a t i n g and r e l e a s i n g used w a t e r , s u r f a c e and
s u b - s u r f a c e f l o w s t h a t may b e c a p t u r e d by p u m p i n g or
d r a i n i n g a r e a u t o m a t i c a l l y c o m p e n s a t e d f o r b y t h e t r e a t e d
w a s t e w a t e r r e l e a s e .

3 ) L a n d A c q u i s i t i o n
T h e p r o p o s e d l o c a t i o n o f t h e S i l v e r Creek s a t e l l i t e a e r a t e d
l a g o o n s y s t e m ha s been r e v i e w e d and a c c e p t e d by l o c a l
d e v e l o p e r s o f t h e R i c h a r d s o n F l a t area ( s u b - a r e a N o . 9 ) . A
p r e l i m i n a r y s i t e h a s been a g r e e d u p o n f o r t h e " c o n s t r u c t i o n
o f such a w a s t e w a t e r t r e a t m e n t f a c i l i t y ( E x h i b i t A ) .
T h e p r o p o s e d l o c a t i o n o f t t i e Ea s t C a n y o n s a t e l l i t e t r e a t m e n t
p l a n t ha s been r ev i ewed by l o c a l l a n d o w n e r s . H o w e v e r , no
d e c i s i o n ha s been made c onc e rn ing th e a e s t h e t i c s o f
c o n s t r u c t i n g such a p l a n t i n t h e n o r t h w e s t Q u a r r y M o u n t a i n
area.



C o s t s f o r l a n d a c q u i s i t i o n a n d access e a s e m e n t s a r e
a n t i c i p a t e d t o b e $20,000 p e r p l a n t . W i t h t h e S i l v e r C r e e k
f a c i l i t y , t h e m a j o r i t y o f t h e sewer l in e c ou ld b e c o n t a i n e d
i n e s t a b l i s h e d S t a t e road r i g h t s - o f - w a y . T h e l a g o o n w o u l d
b e s i t e d o n p r i v a t e p r o p e r t y t o b e d o n a t e d t o t h e C i t y . T h e
East C a n y o n f a c i l i t y would need about 300 f e e t o f sewer l i n e
t o connect i n t o t h e e x i s t i n g t r u n k l i n e . I t w o u l d b e s i t e d
on a p p r o x i m a t e l y 2 acres o f p r i v a t e p r o p e r t y .

4 ) C o s t t o B e n e f i t R a t i o
A n n u a l C o s t s

L e a s e w a t e r r i g h t s : $ 0
C o n s t r u c t i o n l o a n

p a y m e n t : 1,815,775
O p e r a t i o n and

m a i n t e n a n c e : 130,000

( T o t a l p r o j e c t cost
$ 1 3 , 0 5 7 , 0 0 0 )

( I n c l u d e s l a b o r ,
overhead e t c . )

T o t a l annual cost $ 1 , 9 4 5 , 7 7 5
F l o w ra t e p o t e n t i a l s 1,290 g p m
Cos t t o b e n e f i t ra t i o « $ l , 5 0 8 / g p m
R e f e r t o F i g u r e 2 6 f o r a n i t e m i z e d O p i n i o n o f P r o b a b l e
C o s t s .
5 ) G o v e r n m e n t a l A p p r o v a l s
A p p r o v a l b y S B S I D a n d t h e S t a t e D e p a r t m e n t o f H e a l t h i s n o t
a n t i c i p a t e d a s p r e s e n t p o l i c y f a v o r s t h e c o n s o l i d a t i o n o f
w a s t e w a t e r t r e a t m e n t f a c i l i t i e s . R i g h t - o f - w a y p e r m i t s f o r
p i p e l i n e c o n s t r u c t i o n c o u l d b e g r a n t e d a s e a r l y a s W i n t e r
1983.
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6 ) T i m i n g
W i n t e r 1982 P r e l i m i n a r y s t u d i e s a n d f i n a l d e c i s i o n m a d e .
A u t u m n 1983: F i n a l d e s i g n c o m p l e t e d .

I n d e f i n i t e a p p r o v a l p e r i o d .
T h e s a t e l l i t e w a s t e w a t e r t r e a t m e n t p l a n t s a l t e r n a t i v e i s n o t
r e c o m m e n d e d because o f t h e h i g h cost t o b e n e f i t r a t i o and th e
d i f f i c u l t y i n o b t a i n i n g g o v e r n m e n t a l a p p r o v a l s . T h e l o n g - t e r m
va lu e o f t h i s a l t e r n a t i v e i s q u e s t i o n a b l e due t o tire
i n s u f f i c i e n t amount o f r e p l a c e m e n t wa t er a v a i l a b l e f r o m t h e t w o
p l a n t s .
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B . R e c y c l e S B S I D W a s t e w a t e r E f f l u e n t ( A l t e r n a t i v e N o . 2 )
T h i s a l t e r n a t i v e w o u l d p r o v i d e f o r t w o i r r i g a t i o n d i t c h
r e p l a c e m e n t sources u s i n g d i l u t e t r e a t e d w a s t e w a t e r s t r a n s m i t t e d
f r o m t h e creeks d o w n s t r e a m o f t h e e x i s t i n g Eas t C a n y o n

W a s t e w a t e r T r e a t m e n t P l a n t a n d t h e p r o p o s e d S i l v e r C r e e k
( A t k i n s o n S p r i n g ) W a s t e w a t e r T r e a t m e n t P l a n t . Each w o u l d
require a p u m p i n g s y s t e m and p r e s s u r e t r a n s m i s s i o n l i n e s t o
convey t h e d i l u t e t r e a t e d w a t e r s u p t o P a r k C i t y f r o m t h e i r
r e s p e c t i v e t r e a t m e n t f a c i l i t i e s . T h e d i s c h a r g e p o i n t s a t t h e
u p s t r e a m end o f each t r a n s m i s s i o n l i n e w o u l d b e l o c a t e d near th e
n o r t h e r n l i m i t s o f P a r k C i t y i n t h e Eas t C a n y o n a n d S i l v e r C r e e k
d r a i n a g e s ( E x h i b i t 5 ) .
T h e p u r p o s e o f t h i s a l t e r n a t i v e i s t h e r e p l a c e m e n t o f w a t e r t o
b o t h t h e Eas t C a n y o n C r e e k a n d S i l v e r C r e e k t r i b u t a r i e s o f t h e
W e b e r R i v e r d r a i n a g e . T h i s r e p l a c e m e n t w o u l d a l l o w i r r i g a t i o n
s eason u s e o f a f i n i t e amount o f w a t e r f r o m l o c a l l y d e v e l o p e d
sources.

1 ) P h y s i c a l W a t e r
P a r k C i t y w o u l d b e a l l o w e d t o r e l e a s e a n amount o f w a t e r
a p p r o x i m a t e l y equal t o t h e a v e r a g e amount o f t r e a t e d
s ewerage o r i g i n a l l y g e n e r a t e d by Park C i t y sewer c o n n e c t i o n s
( T a b l e 22). By year 2000, t h i s i s f o r e c a s t t o b e abou t 2 .9
c f s ( 1 , 2 9 0 g p m ) d u r i n g t h e i r r i g a t i o n s ea son. Each p i p e l i n e
w o u l d be s i z ed to convey a m i n i m u m of 860 gpm.

T h e n e c e s s a r y r e p l a c e m e n t w a t e r f o r t h e l o c a l y d e v e l o p e d
sources p r o v i d i n g P a r k C i t y ' s source c a p a c i t y r e q u i r e m e n t s
cannot b e t o t a l l y m e t b y t h i s a l t e r n a t i v e . T h e a m o u n t o f
w a t e r a v a i l a b l e f r o m t h e w a s t e w a t e r t r e a t m e n t p l a n t s d e p e n d s
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u p o n t h e number o f c o n t r i b u t i n g sewer c o n n e c t i o n s . T h e s e
p i p e l i n e s m i g h t h e l p s a t i s f y s h o r t - t e r m r e p l a c e m e n t w a t e r
n e e d s , bu t a l o n e w o u l d b e i n s u f f i c i e n t by the year 1992.
A d e q u a t e wa t er i s n o t a v a i l a b l e f r o m t h i s a l t e r n a t i v e s ince
o n l y average i r r i g a t i o n season sewerage f l o w s can be p u m p e d
u p s t r e a m a s r e p l a c e m e n t w a t e r .

2 ) W a t e r R i g h t s
N o a d d i t i o n a l wa t er r i g h t s a r e r equ ired f o r t h i s d u a l r e t u r n
p i p e l i n e p l a n s ince i t m e r e l y r e c i r c u l a t e s w a t e r p r e v i o u s l y
used in the s y s t e m . F u r t h e r m o r e , when c o n s i d e r i n g r e t u r n
f l o w c r e d i t s , t h e w a t e r r i g h t s r e q u i r e m e n t o f t h e o v e r a l l
w a t e r s y s t e m m a y b e r e d u c e d u p o n n e g o t i a t i o n w i t h t h e S t a t e
E n g i n e e r a n d t h e S t a t e D e p a r t m e n t o f H e a l t h .
T h i s a l t e r n a t i v e , t o g e t h e r w i t h l o c a l l y d e v e l o p e d w a t e r
source s , c o u l d s u p p l y a s m a l l p o r t i o n o f t h e w a t e r n e e d e d t o
service t h e S t u d y A r e a . T h e f a c t tha t t h i s s o l u t i o n w o u l d
not require new water r i g h t s makes it a t t r a c t i v e .

3 ) L a n d A c q u i s i t i o n

T h e p r o p o s e d a l i g n m e n t o f t h e r e c y c l e d e f f l u e n t t r a n s m i s s i o n
l i n e s i s w i t h i n U t a h S t a t e a n d I n t e r s t a t e r i g h t s - o f - w a y .
S i n c e no p r i v a t e l a n d s are e x p e c t e d t o b e used for t h i s
a l t e r n a t i v e , t h e c o s t s a s s o c i a t e d w i t h l a n d a c q u i s i t i o n
p e r t a i n s o l e l y t o t h e e n g i n e e r i n g a n d g o v e r n m e n t a l a p p r o v a l
p r o c e s s f o r r i g h t - o f - w a y access a n d c o n s t r u c t i o n p e r m i t s .
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4 ) C o s t t o B e n e f i t R a t i o
A n n u a l C o s t s
L e a s e w a t e r r i g h t s : $ 0
C o n s t r u c t i o n l o a n

p a y m e n t : 184,818
O p e r a t i o n and

m a i n t e n a n c e : 31.000

( T o t a l p r o j e c t cost »
$ 1 , 3 2 9 , 0 0 0 )
( I n c l u d e s p u m p i n g c o s t s ,
l a b o r , o v e r h e a d e t c . )

T o t a l annual cost $ 2 1 5 , 8 1 8
F l o w ra t e p o t e n t i a l = 1,290 g p m
C o s t t o b e n e f i t r a t i o * $ 1 6 7 / g p m
R e f e r t o F i g u r e 2 7 f o r a n i t e m i z e d O p i n i o n o f P r o b a b l e
C o s t s .

5 ) G o v e r n m e n t a l A p p r o v a l s

A l l g o v e r n m e n t a l a p p r o v a l s a r e a n t i c i p a t e d t o b e o b t a i n e d b y
W i n t e r o f 1985. C o n s t r u c t i o n m a y t h e n c ommence b y S p r i n g o f
1986. -

6 ) T i m i n g

W i n t e r 1984: P r e l i m i n a r y s t u d i e s a n d f i n a l d e c i s i o n m a d e .
A u t u m n 1985: F i n a l d e s i g n c o m p l e t e d .
W i n t e r 1985: G o v e r n m e n t a l a p p r o v a l s s e c u r e d .
S p r i n g 1986: C o n s t r u c t i o n b e g i n s .
S u m m e r 1987: P r o j e c t c o m p l e t i o n .
A u t u m n 1987: R e p l a c e m e n t w a t e r a v a i l a b l e .
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T h e r e c y c l e d S B S I D w a s t e w a t e r e f f l u e n t a l t e r n a t i v e o f f e r s a n
o p t i m i s t i c cost to b e n e f i t r a t i o and an u n c o m p l i c a t e d
g o v e r n m e n t a l a p p r o v a l pro c e s s . H o w e v e r , t h e wa t e r r e p l a c e m e n t
a d v a n t a g e tha t c ou ld b e ob ta ined i s no t s u f f i c i e n t f or l o n g - t e r m
water requirement s a n d , t h e r e f o r e , w o u l d n o t J u s t i f y t h e
i n s t a l l a t i o n o f t h e t r a n s m i s s i o n l i n e s y s t e m s .
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C . E a s t C a n y o n S p r i n g s P i p e l i n e ( A l t e r n a t i v e N o . 3 )

T h e Eas t C a n y o n S p r i n g s p i p e l i n e i s s c h e d u l e d t o b e c o n s t r u c t e d
in t h r e e p h a s e s . T h r e e w a t e r sources w o u l d u l t i m a t e l y b e used
t o s a t i s f y p a r t o f P a r k C i t y ' s t o t a l w a t e r r e q u i r e m e n t . T h e s e
sources are:

1 ) T h e S c h u s t e r S p r i n g i n Eas t C a n y o n w i t h a n a n t i c i p a t e d
average f l o w ra t e o f 1 . 5 t o 2 c f s ( 6 7 5 t o 9 0 0 g p m ) ;

2 ) W e l l d e v e l o p m e n t i n f r a c t u r e d b e d r o c k a q u i f e r s i n t h e*B i g Bear H o l l o w a n d D r y H o l l o w areas o f East C a n y o n
w i t h a n a p p r o x i m a t e f l o w c a p a c i t y o f 4 . 0 c f s ( 1 , 8 0 0
g p m ) ; a n d

3 ) Eas t C a n y o n C r e e k W a t e r T r e a t m e n t P l a n t c a p a b l e o f
t r e a t i n g 3 . 1 c f s ( 1 , 3 9 0 g p m ) o f s t r e a m water .

A t r a n s m i s s i o n l i n e and p u m p i n g s y s t e m w o u l d b e c o n s t r u c t e d t o
connect t h e S c h u s t e r S p r i n g , Eas t C a n y o n W e l l s a n d t h e East
C a n y o n T r e a t m e n t P l a n t . T h e p i p e l i n e w o u l d t h e n c o n t i n u e s o u t h
a l o n g U t a h H i g h w a y U-224 t o P a r k C i t y ' s e x i s t i n g w a t e r

. d i s t r i b u t i o n s y s t e m .
P h a s e I w o u l d i n c l u d e t h e e n t i r e p i p e l i n e f r o m S c h u s t e r S p r i n g
t o P a r k C i t y , b u t w o u l d o n l y u s e source " I " above. P h a s e I I
w o u l d u t i l i z e source " 2 " a b o v e , a n d P h a s e I I I w o u l d i n v o l v e
source "3".

1 ) P h y s i c a l W a t e r
T h e m a x i m u m a n t i c i p a t e d y i e l d f r o m t h e S c h u s t e r S p r i n g , B i g
Bear a n d D r y H o l l o w w e l l s i t e s , a n d t h e Eas t C a n y o n W a t e r
T r e a t m e n t P l a n t i s t a k e n a s 9 . 1 c f s ( 4 , 0 9 0 g p m ) .
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A n i m p o r t a n t f e a t u r e o f t h i s a l t e r n a t i v e i s t h e d e s i r e o f
l o c a l d e v e l o p e r s t o J o i n Park C i t y i n a c o s t - s h a r i n g p r o g r a m
f o r t h e w a t e r c o l l e c t i o n a n d d i s t r i b u t i o n s y s t e m .
U l t i m a t e l y , a l l w a t e r s h a r i n g w o u l d d e p e n d o n t h e s p e c i f i c
wat er u s e a r r a n g e m e n t s f o r m u l a t e d by th e p a r t i c i p a n t s .
T h i s a l t e r n a t i v e i n v o l v e s sources c o n t r o l l e d b y o t h e r
i n t e r e s t s . T h e a n a l y s i s o f t h i s p h a s e d s cheme t o c onvey
water such a l o n g d i s t a n c e d i c t a t e s t h a t a J o i n t v e n t u r e
be tween i n t e r e s t e d d e v e l o p e r s a n d Park C i t y take p l a c e . I n
t h i s S t u d y , t h e e n t i r e cost o f t h e p r o j e c t w i l l b e used f o r
c o m p a r i s o n p u r p o s e s .

2 ) W a t e r R i g h t s
W a t e r r i g h t s f o r t h i s a l t e r n a t i v e wou ld b e p r o v i d e d
p r i m a r i l y f r o m W e b e r a n d D a v i s C o u n t i e s C a n a l C o m p a n y w a t e r
r i g h t s wh i ch o r i g i n a t e i n East C a n y o n R e s e r v o i r . A n
E x c h a n g e A p p l i c a t i o n h a s a l r e a d y been f i l e d f o r t h e S c h u s t e r
S p r i n g wa t er a s we l l a s th e w e l l s i t e s in the Dry H o l l o w and
B i g Bear H o l l o w areas. W e b e r a n d Oavi s C o u n t i e s C a n a l
r i g h t s were used o n t h i s E x c h a n g e . S h o u l d t h e C i t y d e s i r e
t o become i n v o l v e d in t h i s a l t e r n a t i v e , i t c o u l d p u r c h a s e
a d d i t i o n a l W e b e r and Oavis C o u n t i e s C a n a l water share s and
a p p l y t h e m b y a m e n d i n g t h e E x c h a n g e A p p l i c a t i o n a l r e a d y o n
f i l e . I t s h o u l d b e n o t e d , h o w e v e r , t h a t i n O c t o b e r 1982,
t h e S t a t e E n g i n e e r d e c i d e d t o m o d i f y a t h i r t y - y e a r - o l d
p o l i c y a l l o w i n g u s e o f a n E x c h a n g e A p p l i c a t i o n t o . change
reservoir wat er t o d i f f e r e n t u p s t r e a m d i v e r s i o n p o i n t s .
C h a n g e A p p l i c a t i o n s a r e n o w r equ ir ed t o a c c o m p l i s h t h i s . A s
a r e s u l t , t h e f i l i n g o f a C h a n g e A p p l i c a t i o n i s n e e d e d
i m m e d i a t e l y . C o n s e q u e n t l y , a p p r o v a l a n d s u b s e q u e n t
a v a i l a b i l i t y o f t h e w a t e r f r o m E a s t C a n y o n R e s e r v o i r c o u l d
be d e l a y e d up to two year s .
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T h e W e b e r a n d O a v i s C o u n t i e s C a n a l w a t e r r i g h t s a r e o f a n
e a r l y p r i o r i t y , and w o u l d b e a very secure source o f s u p p l y
f o r P a r k C i t y . A d d i t i o n a l l y , s ince t h e Eas t C a n y o n
Reservoir i s a l r e a d y c o n s t r u c t e d , there wou ld be no m a j o r
t ime d e l a y in i n i t i a t i n g c o n s t r u c t i o n on any p h a s e o f t h i s
a l t e r n a t i v e .
I f t h e w a t e r w a s i n t e n d e d f o r year-round i n d o o r u s e , t h e
water r i g h t s p u r c h a s e Park C i t y w o u l d be required to make
w o u l d b e f o r 3 ,293 a c r e - f e e t w i t h a d i v e r s i o n a l l o w a n c e o f .
9 . 1 c f s ( 4 , 0 9 0 g p m ) .

3 ) L a n d A c q u i s i t i o n

T h e p r o p o s e d a l i g n m e n t s f o r t h e r e c y c l e d w a t e r t r a n s m i s s i o n
l in e s f r o m t h e t r e a t m e n t p l a n t a r e a l l w i t h i n U t a h S t a t e a n d
I n t e r s t a t e h i g h w a y r i g h t s - o f - w a y . A p p r o v a l f o r acce s s a n d
c o n s t r u c t i o n w i t h i n S t a t e a n d C o u n t y r i g h t s - o f - w a y w o u l d b e
r e q u i r e d .
P u r c h a s e s o f p r i v a t e l a n d w o u l d b e ne c e s sary f o r t h e w a t e r
t r e a t m e n t p l a n t , w e l l s i t e s , a n d s p r i n g l o c a t i o n s .

4 ) C o s t t o B e n e f i t R a t i o
L u m p S u m ( P r e s e n t W o r t h ) C o s t
C o n s t r u c t p r o j e c t : $ 5 , 5 1 9 , 0 0 0

P u r c h a s e w a t e r r i g h t s : 6 , 5 8 6 , 0 0 0 ( 3 , 2 9 3 a c r e - f e e t a t
$2,000 p e r a c r e - f o o t )
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A n n u a l C o s t s
C o n s t r u c t i o n l o a n

p a y m e n t 767,500
W a t e r r i g h t s p a y m e n t s 915,884
O p e r a t i o n and

m a i n t e n a n c e : 700,000 ( I n c l u d e s p u m p i n g c o s t s ,
l a b o r , o v e r h e a d e t c . )

T o t a l annual cost * $ 2 , 3 9 3 , 3 9 4
F l o w rate p o t e n t i a l » 4,090 g p m
C o s t t o b e n e f i t r a t i o = $ 5 8 3 / g p m f o r e n t i r e p r o j e c t
R e f e r t o F i g u r e 2 8 f o r i t e m i z e d O p i n i o n o f P r o b a b l e C o s t s .

5 ) G o v e r n m e n t a l A p p r o v a l s
A l l g o v e r n m e n t a l a p p r o v a l s c o u l d p r o b a b l y b e s e cured b y t h e
S p r i n g o f 1987, i f p r e l i m i n a r y reviews a n d d e s i g n p r o p o s a l s
a r e i n i t i a t e d i m m e d i a t e l y . C o n s t r u c t i o n c o u l d a l s o b e g i n i n
th e S u m m e r o f 1987.
S i n c e t h i s p r o j e c t w o u l d u n d e r g o a p h a s e d c o n s t r u c t i o n
p r o g r a m , a p p r o v a l s c o u l d b e o b t a i n e d sooner.. T h i s w o u l d
d e p e n d o n t h e e x t e n t o f c o n s t r u c t i o n a n d t h e amount o f w a t e r
t h a t w o u l d be c o n v e y e d .

6 ) T i m i n g

P h a s e I :
S p r i n g 1986: M a s t e r p l a n n i n g a n d a n a l y s i s . S p r i n g f l o w

m o n i t o r i n g a n d t e s t w e l l s .
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W i n t e r 1 9 8 6 :
S p r i n g 1 9 8 7 :
S u m m e r 1987:

W i n t e r 1 9 8 7 :

F i n a l d e s i g n c o m p l e t e d .
G o v e r n m e n t a l a p p r o v a l s s e c u r e d .
B e g i n c o n s t r u c t i o n o f t r a n s m i s s i o n l i n e f r o m
S c h u s t e r S p r i n g t o P a r k C i t y . D e v e l o p
S c h u s t e r S p r i n g .
C o m p l e t e c o n s t r u c t i o n ; wa t e r a v a i l a b l e t o
P a r k C i t y .

P h a s e I I :
S u m m e r 1 9 8 9 :
S p r i n g 1 9 9 0 :
S u m m e r 1 9 9 0 :
A u t u m n 1 9 9 1 :

F i n a l d e s i g n c o m p l e t e d .
G o v e r n m e n t a l a p p r o v a l s s e c u r e d .
D r i l l a n d e q u i p w e l l s i n E a s t C a n y o n .
C o m p l e t e c o n s t r u c t i o n ; a d d i t i o n a l 1 , 8 0 0 g p m
a v a i l a b l e t o P a r k C i t y a n d o t h e r s .

P h a s e I I I :
W i n t e r 1 9 9 5 : B e g i n d e s i g n o f w a t e r t r e a t m e n t p l a n t .

T h e Ea s t C a n y o n S p r i n g s p i p e l i n e a l t e r n a t i v e p r o v i d e s a l a r g e
v o l u m e o f w a t e r a t a h i g h cos t t o b e n e f i t r a t i o . A l l r e q u i r e d
water , r i g h t s a r e p r e s e n t l y a v a i l a b l e .

T h e p h a s i n g o f t h e p r o j e c t w o u l d g i v e P a r k C i t y a n d o t h e r
p a r t i c i p a n t s t ime t o arrange f i n a n c i n g a n d secure a l l l a n d
a c q u i s i t i o n s a n d g o v e r n m e n t a l a p p r o v a l s . T h e p h a s i n g w o u l d a l s o
r e d u c e t h e cost t o b e n e f i t r a t i o s u b s t a n t i a l l y .
T h i s p i p e l i n e p r o j e c t i s n o t r e c o m m e n d e d . T h e h i g h co s t o f
P h a s e I i s n o t c o m p e t i t i v e w i t h t h e e x i s t i n g P a r k M e a d o w s W e l l
f a c i l i t y .



D . East C a n y o n C r e e k P i p e l i n e ( A l t e r n a t i v e N o . A )
T h e East C a n y o n C r e e k p i p e l i n e c o u l d p r o v i d e a n e w y e a r - r o u n d
f r e s h w a t e r source f o r P a r k C i t y . D r i n k i n g w a t e r f r o m a w a t e r
t r e a t m e n t p l a n t in Eas t C a n y o n c o u l d b e p u m p e d s o u t h t h r o u g h a
p i p e l i n e t o t h e e x i s t i n g P a r k C i t y w a t e r d i s t r i b u t i o n s y s t e m .
The q u a n t i t y o f c onveyed w a t e r w o u l d b e e q u i v a l e n t t o t h e amount
o f w a s t e w a t e r f l o w c o n t r i b u t e d t o t h e East C a n y o n S B S I D
W a s t e w a t e r T r e a t m e n t P l a n t b y P a r k C i t y sewer c o n n e c t i o n s .

1 ) P h y s i c a l W a t e r
T h i s a l t e r n a t i v e , c a p a b l e o f p r o v i d i n g o n l y 1,875 g p m o f
m u n i c i p a l q u a l i t y w a t e r , w o u l d n o t meet t h e C i t y ' s f u t u r e
w a t e r s h o r t a g e s . By 1 9 9 5 , a n o t h e r d o m e s t i c source must b e
a d d e d t o meet f o r e c a s t source c a p a c i t y r e q u i r e m e n t s .

2 ) w a t e r R i g h t s
T h i s a l t e r n a t i v e i s i n t e n d e d t o r e c y c l e t h e t r e a t e d P a r k
C i t y s e w a g e f l o w c o n t r i b u t i o n t o t h e S B S I D t r e a t m e n t p l a n t .
T h i s f l o w w o u l d require 1,509 a c r e - f e e t a n n u a l l y f o r i n d o o r
w a t e r . I f t h e a n t i c i p a t e d r e t u r n f l o w c r e d i t i s
i m p l e m e n t e d , t h e w a t e r r i g h t r e q u i r e m e n t - w o u l d b e much
l e s s . I f P a r k C i t y c a n c l a i m t h i s w a t e r b y r i g h t o f r e u s e ,
no new w a t e r r i g h t s w o u l d need to be l e a s e d or p u r c h a s e d .
T h i s a n a l y s i s w i l l i n c l u d e annual c o s t s t o p u r c h a s e 1,509
a c r e - f e e t o f w a t e r r i g h t s .
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3 ) L a n d A c q u i s i t i o n
P r i v a t e l a n d a c q u i s i t i o n i n t h e v i c i n i t y o f t h e e x i s t i n g
S B S I D • Eas t C a n y o n t r e a t m e n t f a c i l i t y i n t h e J e r e m y Ranch
area w o u l d b e required to c o n s t r u c t the p r o p o s e d w a t e r
t r ea tmen t p l a n t . I f t h e water t r e a t m e n t p l a n t i s l o c a t e d
w i t h i n 2 0 0 t o 3 0 0 f e e t o f t h e e x i s t i n g p l a n t , l a n d
a c q u i s i t i o n may .not be as d i f f i c u l t or t i m e c o n s u m i n g .
P i p e l i n e s wou ld b e l a i d in C o u n t y and S t a t e road*r i g h t s - o f - w a y .

A ) C o s t t o B e n e f i t R a t i o

L u m p S u m C o s t s

P u r c h a s e w a t e r r i g h t s : $3,018,000 ( 1 , 5 . 0 9 a c r e - f e e t at
$2,000 p e r a c r e - f o o t )

A n n u a l C o s t s

C o n s t r u c t i o n l o a n and
wat er r i g h t s annual
p a y m e n t s :

O p e r a t i o n a n d
m a i n t e n a n c e :

T o t a l annual cost

909,900 ( T o t a l p r o j e c t co s t =
$ 3 , 5 2 5 , 0 0 0 )

102,000 ( I n c l u d e s p u m p i n g c o s t s ,
l a b o r , o v e r h e a d e t c . )

$1,011,900
F l o w rate p o t e n t i a l » 1,875 g p m
C o s t t o b e n e f i t r a t i o « $ 5 4 0 / g p m
R e f e r t o F i g u r e 2 9 . f o r a n i t e m i z e d O p i n i o n o f P r o b a b l e
C o s t s .

- 97 -



5 ) G o v e r n m e n t a l A p p r o v a l s
D u e t o t h e c o m p l e x d e s i g n o f a wa t er t r e a t m e n t p l a n t , t h e
S t a t e D e p a r t m e n t o f H e a l t h ' s a p p r o v a l p r o c e s s m a y n o t b e
c o m p l e t e u n t i l S u m m e r 1986. A p p r o v a l s w o u l d a l s o b e
required f r o m t h e U t a h D e p a r t m e n t o f T r a n s p o r t a t i o n , S u m m i t
C o u n t y , a n d t h e S t a t e D i v i s i o n s o f W a t e r R e s o u r c e s a n d
W i l d l i f e Resource s .

6 ) T i m i n g

W i n t e r 1984: P l a n n i n g a n d p r e l i m i n a r y d e s i g n .
S p r i n g 1985: W a t e r r i g h t s E x c h a n g e A p p l i c a t i o n .
S u m m e r 1985: S t a r t c o n s t r u c t i o n d r a w i n g d e s i g n .
W i n t e r 1985: S u b m i t p l a n s f o r a p p r o v a l .
S u m m e r 1986: P l a n a p p r o v a l s e cur ed .
Sumnver 1987: C o n s t r u c t i o n c o m p l e t e .
S u m m e r 1987: W a t e r a v a i l a b l e f o r d e l i v e r y t o P a r k C i t y .

D u e t o t h e h i g h cost p e r g a l l o n o f w a t e r d e l i v e r e d a n d t h e f a c t
t h a t t h i s a p p r o a c h me e t s o n l y a s m a l l f r a c t i o n o f P a r k C i t y ' s
f u t u r e wa t e r s u p p l y r e q u i r e m e n t s , t h i s a l t e r n a t i v e i s n o t
r e c o m m e n d e d .
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E . S m i t h - M o r e h o u s e W a t e r E x c h a n g e ( A l t e r n a t i v e N o . 5 )
A n e x c h a n g e o f i r r i g a t i o n q u a l i t y w a t e r f r o m t h e W e b e r R i v e r
d r a i n a g e f o r f r e s h d r i n k i n g wa t e r f r o m m i n i n g t u n n e l s s o u t h o f
Park C i t y i s t h e bas i s o f t h i s a l t e r n a t i v e . A p p r o x i m a t e l y 9 . 7
c f s (4,340 g p m ) o f i m p o u n d e d reservoir water f r o m t h e p l a n n e d
e n l a r g e d S m i t h - M o r e h o u s e Re s e rvo i r w o u l d b e r e l e a s e d d o w n th e
W e b e r River t o t h e W e b e r - P r o v o D i v e r s i o n C a n a l ( E x h i b i t 8 ) J u s t
east o f O a k l e y . A t that p o i n t , t h e 9 . 7 c f s (4,340 g p m ) w o u l d b e
d i v e r t e d s ou th t h r o u g h t h i s e x i s t i n g canal a n d i n t o t h e Prove*
River near F r a n c i s .
T h e w a t e r e x c h a n g e w o u l d require t h e same a m o u n t o f w a t e r t o b e
d i v e r t e d f r o m O n t a r i o Drain T u n n e l N o . 2 , i n t e r c e p t e d i n O n t a r i o
S h a f t N o . 3 , a n d p u m p e d u p t o Drain T u n n e l N o . 1 . T h e w a t e r
w o u l d t h en f l o w n o r t h t h r o u g h t h e mine t u n n e l , a n d i n t o t h e
S i l v e r C r e e k b e d near U t a h S t a t e H i g h w a y 2 2 4 west o f A m e r i c a n
F l a g S u b d i v i s i o n . I f n e e d e d , a water t r e a t m e n t p l a n t , wou ld b e
c o n s t r u c t e d t o p u r i f y t h e w a t e r p r i o r t o i t s i n t r o d u c t i o n i n t o
t h e s y s t e m . T h i s wa t er i s p r e s e n t l y p a r t o f t h e mine w a t e r f r o m
t h e mountains s ou thwe s t o f Park C i t y t h a t i s a l l o w e d t o f l o w
in t o O n t a r i o S h a f t N o . 2 , east t h r o u g h D r a i n T u n n e l N o . 2 t o
D r a i n T u n n e l C r e e k , a n d i n t o t h e P r o v o R i v e r near H a i l s t o n e ,
U t a h .
I f t h e q u a l i t y o f t h e m i n i n g wa t e r i s s a t i s f a c t o r y , t h i s
a l t e r n a t i v e wou ld be a f r e s h water m i n i n g tunne l source s i m i l a r
t o t h e e x i s t i n g J u d g e / A n c h o r T u n n e l . T h e f o l l o w i n g a n a l y s i s i s
based u p o n t h i s c o n d i t i o n . S h o u l d t h e w a t e r need t r e a t m e n t ,
t h i s a l t e r n a t i v e w o u l d become e i t h e r a more e x p e n s i v e f r e s h
w a t e r source or an i r r i g a t i o n r e p l a c e m e n t source o n l y .
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1 ) P h y s i c a l W a t e r
T h e e x c h a n g e p l a n w o u l d b e c a p a b l e o f s u p p l y i n g 7,000
a c r e - f e e t (9 .7 c f s ) o f w a t e r . T h i s w o u l d o n l y become
p o s s i b l e a f t e r t h e c o m p l e t i o n o f t h e p l a n n e d e n l a r g e m e n t o f
t h e S m i t h - M o r e h o u s e Reservoir. T h e wa t e r f r o m t h i s
reservoir cannot b e c o n s i d e r e d p h y s i c a l l y a v a i l a b l e u n t i l
the new reservoir i s f i l l e d .
T h e r e i s p r e s e n t l y 12 to 14 c f s c u r r e n t l y f l o w i n g east
t h r o u g h O n t a r i o D r a i n T u n n e l N o . 2 . T h i s i s e n o u g h w a t e r t o
a l l o w 9 . 7 c f s ( 4 , 3 4 0 g p m ) t o b e p u m p e d u p t o P a r k C i t y
w i t h o u t a d v e r s e e f f e c t s . W a t e r r i g h t s t o d o w n s t r e a m u s e r s
o n t h i s w a t e r a r e c o n s i d e r e d n e g l i g i b l e . T h i s d r a i n t u n n e l
wat e r i s , t h e r e f o r e , c o n s i d e r e d a v a i l a b l e i m m e d i a t e l y .

2 ) w a t e r R i g h t s
T h e w a t e r e x c h a n g e w i l l require a f i n a n c i a l ' c o m m i t m e n t t o
t h e W e b e r Basin W a t e r Cons e rvancy D i s t r i c t f o r 7,000
a c r e - f e e t o f n e w wa t er i m p o u n d e d a t t h e p l a n n e d e n l a r g e d
S m i t h - M o r e h o u s e Re s e rvo i r . T h e annual cost f o r l e a s i n g
water r i g h t s i s e s t i m a t e d at current p r i c e s to be abou t
$850,000 per year. The e n t i r e 7,000 a c r e - f e e t must b e
c o m m i t t e d to as soon as p o s s i b l e or it w i l l a s s u r e d l y be
l e a s e d t o o t h e r s w i t h s i m i l a r w a t e r n e e d s . I t w a s a s s u m e d
t ha t no wat er r i g h t s t o d o w n s t r e a m users have o b l i g a t e d t h e
f l o w i n O n t a r i o D r a i n T u n n e l N o . 2 .
T h e W e b e r Basin W a t e r C o n s e r v a n c y D i s t r i c t w o u l d p r o b a b l y
require Park C i t y t o become annexed i n t o i t s o r g a n i z a t i o n .
T h i s w o u l d incur a n i n d e t e r m i n a t e amount o f t a x e s a n d f e e s .
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3 ) L a n d A c q u i s i t i o n
No land wou ld need to be p u r c h a s e d . E a s e m e n t s and
a g r e e m e n t s must b e secured f r o m U n i t e d P a r k C i t y M i n e s
C o m p a n y t o p u m p water u p f r o m Ontar io Drain T u n g e l N o . 2 .
E a s e m e n t s and a g r e e m e n t s w i t h the m i n i n g c o m p a n i e s are very
d i f f i c u l t t o secure. No o ther l a n d s ar e i n v o l v e d w i t h t h i s
wat er e x c h a n g e a l t e r n a t i v e .

4 ) Co s t t o B e n e f i t R a t i o
A n n u a l C o s t s

Lease water r i g h t s : $ 850,000 (7,000 a c r e - f e e t at $121.00
p e r a c r e - f o o t )

C o n s t r u c t i o n loan
p a y m e n t :

O p e r a t i o n and
maint enance:

63,150 ( T o t a l p r o j e c t cost «
$ 4 5 A , 0 0 0 )

425,000 ( I n c l u d e s p u m p i n g c o s t s ,
l a b o r , overhead e t c . )

T o t a l annual cost $1,338,150*
F l o w rate p o t e n t i a l = 4,340 g p m
C o s t t o b e n e f i t ra t i o * $ 3 0 8 / g p m
* T h e W e b e r Basin W a t e r C o n s e r v a n c y D i s t r i c t m i g h t h e l p cost
share s ince i t s w a t e r r i g h t s w o u l d b e i n v o l v e d .
R e f e r t o F i g u r e 3 0 f o r i t e m i z e d O p i n i o n o f P r o b a b l e C o s t .
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5 ) G o v e r n m e n t a l A p p r o v a l s
A l l r e v i e w i n g p r o c e d u r e s a n d g o v e r n m e n t a l a p p r o v a l s a r e
p r e d i c t e d t o b e secured by th e W i n t e r o f 1985. C o n s t r u c t i o n
c o u l d then b e g i n in th e S p r i n g o f 1986.

6 ) T i m i n g
W i n t e r
A u t u m n
W i n t e r
S p r i n g
A u t u m n
w i n t e r

1983:
1985:
1985:
1986:
1987:
1987:

P r e l i m i n a r y s t u d i e s a n d f i n a l d e c i s i o n m a d e .
f i n a l d e s i g n c o m p l e t e d .
G o v e r n m e n t a l a p p r o v a l s s e cured .
C o n s t r u c t i o n b e g i n s .
P r o j e c t c o m p l e t i o n .
W a t e r a v a i l a b l e t o P a r k C i t y .

T h i s wa t er e x c h a n g e a l t e r n a t i v e i s n o t r e c o m m e n d e d because o f
e x c e s s i v e co s t s f o r l e a s i n g wat er r i g h t s a n d p u m p i n g t h e w a t e r
u p t h e mine s h a f t . D i f f i c u l t e a s e m e n t s a n d a g r e e m e n t s w i t h t h e
m i n i n g c o m p a n i e s , a s w e l l a s l o c a t i n g p u m p s a n d ' - p i p i n g i n s i d e
d e t e r i o r a t i n g mine s h a f t s make t h i s a l t e r n a t i v e l e s s a t t r a c t i v e .
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F . S m i t h - M o r e h o u s e T r a n s m i s s i o n P i p e l i n e ( A l t e r n a t i v e N o . 6 )
A g r a v i t y p i p e l i n e 2 7 m i l e s l o n g w i t h a w a t e r t r e a t m e n t p l a n t
near t h e p l a n n e d e n l a r g e d S m i t h - M o r e h o u s e Res ervo ir h i g h l i g h t s
t h i s a l t e r n a t i v e . A b o u t 9 . 7 c f s ( 4 , 3 4 0 g p m ) o f n e w l a k e w a t e r
would be f u l l y t r ea t ed and a l l o w e d to f l o w by g r a v i t y west to
P a r k C i t y . T h i s l o n g , f r e s h - w a t e r t r a n s m i s s i o n p i p e l i n e w o u l d
a l l o w f o r m u n i c i p a l c o n n e c t i o n s i n a l l o f t h e K a m a s V a l l e y ,
B r o w n ' s C a n y o n area, a n d t h e S i l v e r Creek J u n c t i o n p r o p e r t y east
o f P a r k C i t y .

1 ) P h y s i c a l W a t e r
T h i s a l t e r n a t i v e w o u l d b e c a p a b l e o f s u p p l y i n g 9 . 7 c f s
(4,340 g p m ) o f f r e s h d r i n k i n g wa t e r t o Park C i t y . A l o n g
w i t h t h e e x i s t i n g source c a p a c i t y o f 3,510 g p m , t h e n e w
source meet s Park C i t y ' s f o r e c a s t w a t e r r equ ir ement s u n t i l
about 2005. A g r a v i t y p i p e l i n e such as t h i s w o u l d be f r e e
o f e x p e n s i v e p u m p i n g a n d p u m p m a i n t e n a n c e co s t s . H o w e v e r ,
t h e wat er f o r t h i s p i p e l i n e w o u l d n o t b e p h y s i c a l l y
a v a i l a b l e t o Park C i t y un t i l t h e W i n t e r o f 1987.

2 ) W a t e r R i g h t s
P a r k C i t y w o u l d need t o l e a s e 7,000 a c r e - f e e t each year f r o m
t h e W e b e r Bas in W a t e r C o n s e r v a n c y D i s t r i c t , a l l t h e
a v a i l a b l e n e w wat er f r o m t h e p l a n n e d e n l a r g e d
S m i t h - M o r e h o u s e Res ervo ir . T h i s wa t e r w o u l d have t o b e
l e a s e d a s soon a s t h e D i s t r i c t o f f e r s i t . I f P a r k C i t y
w a i t e d u n t i l t h e c o m p l e t i o n o f t h e r e s ervo ir e n l a r g e m e n t t o
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l ea s e the new w a t e r , o th er w a t e r users w o u l d s u r e l y have
p r i o r l e a s i n g a r r a n g e m e n t s o n i t . I f Park C i t y p l a n s t o u s e
the new S m i t h - M o r e h o u s e w a t e r in any w a y , it must b e g i n
l e a s i n g the water at the e a r l i e s t o p p o r t u n i t y .
T h e W e b e r Basin W a t e r C o n s e r v a n c y D i s t r i c t w o u l d p r o b a b l y
require Park C i t y to become annexed into i t s o r g a n i z a t i o n .
T h i s would incur an i n d e t e r m i n a t e amount of t ax e s and f e e s .

3 ) L a n d A c q u i s i t i o n
T h e l a n d s i n t h e i m m e d i a t e area o f t h e p l a n n e d e n l a r g e d
S m i t h - M o r e h o u s e Re s e rvo i r a r e p a r t o f W a s a t c h N a t i o n a l
F o r e s t . T h e W e b e r Basin W a t e r C o n s e r v a n c y D i s t r i c t w o u l d
need t o o b t a i n p e r m i t s and easement s f r o m the F o r e s t S e r v i c e
in order to b u i l d the water t r e a t m e n t p l a n t and s e c t i o n o f
p i p e l i n e north o f t h e p l a n t . T h e r emaining p i p e l i n e i s
p l a n n e d t o b e i n s t a l l e d w i t h i n t h e S t a t e road
r i g h t s - o f - w a y . No other easements a n d / o r -land cos t s ar e
e x p e c t e d f o r t h i s s ec t ion.
A ) C o s t t o B e n e f i t R a t i o
A n n u a l C o s t s

L e a s e wa t er r i g h t s ;
C o n s t r u c t i o n l oan

p a y m e n t :
O p e r a t i o n and

main t enanc e:

$ 850,000 ( 7 , 0 0 0 a c r e - f e e t at $121
p e r a c r e - f o o t )

1,120,450 ( T o t a l p r o j e c t cost =
$ 8 , 0 5 7 , 0 0 0 )

80.000 ( I n c l u d e s m a i n t e n a n c e
c o s t s , l a b o r , o v e r h e a d
e t c . )
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T o t a l annual cost $2 ,050 ,450*
F l o w r a t e p o t e n t i a l « 4,340 g p m
C o s t t o b e n e f i t r a t i o * $ 4 7 2 / g p m f o r m u n i c i p a l w a t e r
* T h e W e b e r B a s i n W a t e r C o n s e r v a n c y D i s t r i c t m i g h t h e l p cost
share since i t s r i g h t s are i n v o l v e d .
R e f e r t o F i g u r e 3 1 f o r i t e m i z e d O p i n i o n o f P r o b a b l e C o s t s .

5 ) G o v e r n m e n t a l A p p r o v a l s
F o r e s t S e r v i c e r ev i ew a n d a p p r o v a l w o u l d d e f i n i t e l y b e
r equ i r ed . F o r m a l a p p r o v a l s f r o m t h e S t a t e E n g i n e e r a n d t h e
S t a t e D e p a r t m e n t s o f H e a l t h , T r a n s p o r t a t i o n , a n d P a r k s a n d
R e c r e a t i o n s h o u l d a l s o b e e x p e c t e d . T h e U t a h D i v i s i o n o f
W a t e r Resourc e s w o u l d require a review p e r i o d f o r t h e i r
a p p r o v a l s a s w e l l . A d d i t i o n a l l y , t h e E n v i r o n m e n t a l
P r o t e c t i o n A g e n c y w o u l d p r o b a b l y want t h e o p p o r t u n i t y t o
review a n d a p p r o v e t h i s a l t e r n a t i v e . T h e m a j o r a p p r o v a l
e f f o r t w i t h t h i s p r o j e c t w o u l d b e t h e wat er t r e a t m e n t
p l a n t . T h e s e a p p r o v a l s c o u l d b e acquired b y W i n t e r 1985.

6 ) T i m i n g

W i n t e r 1983:
A u t u m n 1985:
W i n t e r 1985:
S p r i n g 1986:
A u t u m n 1987:
W i n t e r 1987:

P r e l i m i n a r y s t u d i e s and a f i n a l d e c i s i o n
m a d e .
F i n a l d e s i g n c o m p l e t e .
G o v e r n m e n t a l a p p r o v a l s s e cur ed .
C o n s t r u c t i o n b e g i n s .
P r o j e c t c o m p l e t i o n .
W a t e r a v a i l a b l e t o P a r k C i t y .
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A f r e s h wat er g r a v i t y p i p e l i n e f r o m t h e m o u n t a i n s down t o Park
C i t y i s a t t r a c t i v e in t h a t no p u m p i n g c o s t s w o u l d ever be
e x p e r i e n c e d . T h e p i p e l i n e i s l a r g e enough t o a l l o w a p u m p - f r e e
t r a n s m i s s i o n s y s t e m . H o w e v e r , t h e l e n g t h a n d t h e h i g h i n i t i a l
c o n s t r u c t i o n a n d annual w a t e r l e a s i n g c o s t s make t h i s
a l t e r n a t i v e t o o e x p e n s i v e .
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G . W e b e r R i v e r / O a k l e y T r a n s m i s s i o n P i p e l i n e ( A l t e r n a t i v e N o ; 7 )
T h i s a l t e r n a t i v e i s very s i m i l a r t o N o . 6 t t h e S m i t h - M o r e h o u s e
T r a n s m i s s i o n P i p e l i n e . I n t h i s p r o p o s e d w a t e r s u p p l y p r o j e c t ,
e l ev en a n d o n e - h a l f m i l e s o f 22-inch g r a v i t y p i p e l i n e w o u l d b e
e l i m i n a t e d . I n s t e a d , t h e W e b e r River w o u l d carry t h e d e s i g n
f l o w o f 9 . 7 c f s - ( 4 , 3 4 0 g p m ) down t o a wa t er t r e a t m e n t p l a n t
l o c a t e d east o f O a k l e y a t t h e mou th o f t h e canyon. F r o m - t h i s
p o i n t , a p u m p s t a t i o n wou ld move the t r e a t e d wat er west across^
t h e K a m a s V a l l e y a n d u p t o P a r k C i t y . F r e s h w a t e r c o n n e c t i o n s
w o u l d s t i l l b e a v a i l a b l e t o p o t e n t i a l c u s t o m e r s i n K a m a s V a l l e y
a n d a l o n g t h e p i p e l i n e rou t e . T h e e n t i r e 7,000 a c r e - f e e t o f
i m p o u n d e d n e w w a t e r f r o m t h e p l a n n e d e n l a r g e d S m i t h - M o r e h o u s e
R e s e r v o i r w o u l d need t o b e c o n t i n u o u s l y l e a s e d by P a r k C i t y .

1 ) P h y s i c a l w a t e r
A s i s t h e case "w i th t h e l o n g e r p i p e l i n e f r o m t h e e n l a r g e d
re s ervo ir , t h i s a l t e r n a t i v e would b e c a p a b l e o f s u p p l y i n g
9 . 7 c f s (4 ,340 g p m ) o f m u n i c i p a l w a t e r t o Park C i t y . A l o n g
w i th t h e e x i s t i n g source c a p a c i t y o f - 3 , 5 1 0 g p m , t h e p r o j e c t
c o u l d meet P a r k C i t y ' s f o r e c a s t w a t e r r e q u i r e m e n t s u n t i l
about t h e year 2005. T h e water needed f o r t h i s p l a n w o u l d
n o t b e p h y s i c a l l y a v a i l a b l e t o P a r k C i t y u n t i l t h e W i n t e r o f
1987. It was a s sumed t h a t t h e r e w o u l d be no p r o b l e m s
a s s o c i a t e d w i t h d i v e r t i n g t h e d e s i g n f l o w f r o m t h e W e b e r
River a t t h e s i t e o f t h e t r e a t m e n t p l a n t east o f O a k l e y .

2 ) W a t e r R i g h t s

P a r k C i t y w o u l d need t o l ea s e 7,000 a c r e - f e e t each year f r o m
t h e W e b e r Bas in W a t e r C o n s e r v a n c y D i s t r i c t . T h i s i s a l l o f
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t h e a v a i l a b l e n e w wat er f r o m t h e p l a n n e d e n l a r g e d
S m i t h - M o r e h o u s e R e s e r v o i r . T h i s w a t e r w o u l d have t o b e
l e a s e d a s soon a s t h e D i s t r i c t o f f e r s i t . I f P a r k C i t y
wai t ed un t i l t h e c o m p l e t i o n o f t h e re s ervoir e n l a r g e m e n t t o
l ea s e the new w a t e r , o ther water users w o u l d s u r e l y have
p r i o r l e a s i n g a r r a n g e m e n t s o n i t . I f P a r k C i t y p l a n s t o u s e
the new S m i t h - M o r e h o u s e water in any w a y , it must b eg in
l e a s i n g th e wat er a t th e e a r l i e s t o p p o r t u n i t y .
T h e W e b e r Basin W a t e r C o n s e r v a n c y D i s t r i c t wou ld p r o b a b l y
require Park C i t y t o become a n n e x e d t o i t s o r g a n i z a t i o n .
T h i s w o u l d incur a n i n d e t e r m i n a t e amount o f t a x e s a n d f e e s .

3 ) L a n d A c q u i s i t i o n

T h e t r e a t m e n t p l a n t i s p r e l i m i n a r i l y s i t e d o n p r i v a t e l a n d
east o f O a k l e y ( E x h i b i t 10). A r r a n g e m e n t s t o b u y t h e l a n d
needed f o r t h e en t i r e t r e a t m e n t f a c i l i t y w o u l d have t o b e
made . T h e cost ' o f a c q u i r i n g such real e s t a t e - w a s e s t i m a t e d
a t about $50,000 ( F i g u r e 3 2 ) . T h e p i p e l i n e rou t e f r o m t h e
p l a n t west t o Park C i t y i s p l a n n e d t o b e b u i l t w i t h i n S t a t e
road r i g h t s - o f - w a y . E n g i n e e r i n g c o o r d i n a t i o n t o secure
S t a t e p e r m i t s w o u l d b e n e e d e d p r i o r t o a l l p i p e l i n e
c o n s t r u c t i o n . O b t a i n i n g th e . n e c e s s a r y l a n d and p e r m i t s i s
not c o n s i d e r e d a h a n d i c a p .

A ) C o s t t o B e n e f i t R a t i o
A n n u a l C o s t s

L e a s e w a t e r r i g h t s : $ 850,000 ( 7 , 0 0 0 a c r e - f e e t a t $121
p e r a c r e - f o o t )
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C o n s t r u c t i o n l o a n
p a y m e n t : $ 836,900 ( T o t a l p r o j e c t cost *

$ 6 , 0 1 8 , 0 0 0 )
O p e r a t i o n and

m a i n t e n a n c e : 310.000 ( I n c l u d e s p u m p i n g c o s t s ,
l a b o r , overhead e t c . )

T o t a l annual cost $1,996,900*
F l o w rate p o t e n t i a l « 4,340 g p m
Cos t t o b e n e f i t ra t i o » $ 4 6 0 / g p m f o r m u n i c i p a l wa t er
* T h e W e b e r Basin W a t e r C o n s e r v a n c y D i s t r i c t m i g h t h e l p cost
share s ince i t s wa t e r r i g h t s ar e i n v o l v e d .
R e f e r t o F i g u r e 3 2 f o r i t e m i z e d O p i n i o n o f P r o b a b l e C o s t s .

5 ) G o v e r n m e n t a l A p p r o v a l s
C o m p l e t e review and a p p r o v a l p r o c e d u r e s wou ld b e e x p e c t e d
f r o m t h e U t a h S t a t e D e p a r t m e n t s o f H e a l t h a n d
T r a n s p o r t a t i o n . T h e S t a t e Eng ine e r a n d D i v i s i o n o f W a t e r
Resource s w o u l d require reviews a s w e l l . T h e w a t e r
t r e a t m e n t f a c i l i t y wou ld p r o b a b l y require t h e most a p p r o v a l
w o r k , w i t h t h e E n v i r o n m e n t a l P r o t e c t i o n A g e n c y p o s s i b l y
b e c o m i n g i n v o l v e d . T h i s a l t e r n a t i v e s h o u l d e x p e c t a n
a p p r o v a l p h a s e o f a t l e a s t 12 t o 18 m o n t h s . All a p p r o v a l s
a r e c o n s i d e r e d o b t a i n a b l e u n d e r e x i s t i n g r e g u l a t i o n s .

6 ) T i m i n g

W i n t e r 1983:
A u t u m n 1985:

P r e l i m i n a r y s t u d i e s a n d a f i n a l d e c i s i o n ,
F i n a l d e s i g n c o m p l e t e d .
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W i n t e r 1985:
S p r i n g 1986:
A u t u m n 1987:
W i n t e r 1987:

G o v e r n m e n t a l a p p r o v a l s s e cur ed .
C o n s t r u c t i o n b e g i n s .
P r o j e c t c o m p l e t i o n .
wat er a v a i l a b l e t o P a r k C i t y .

T h i s p i p e l i n e a l t e r n a t i v e h a s a h i g h c o s t / b e n e f i t r a t i o .
A n t i c i p a t e d p u m p i n g ( p o w e r ) a n d m a i n t e n a n c e c o s t s a n d e x p e n s i v e
l e a s i n g o f wa t er r i g h t s c r ea t e a h i g h annual co s t . Even t h o u g h
t h i s f r e s h wat er t r a n s m i s s i o n l i n e w o u l d a l l o w f o r a s i n g l e
m u n i c i p a l service zone f r o m east O a k l e y t o the p l a n n e d
d e v e l o p m e n t near I r o n M o u n t a i n ( s u b - a r e a N o . 6 ) , i t i s n o t cost
c o m p e t i t i v e w i t h t h e Park M e a d o w s W e l l s .
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H . P a r k M e a d o w s W e l l N o . 2 ( A l t e r n a t i v e N o . 8 )
I t i s a n t i c i p a t e d t h a t a s e cond P a r k M e a d o w s w e l l c o u l d b e
d r i l l e d i n t h e same p r o x i m i t y a s t h e e x i s t i n g w e l l . T h e
e x i s t i n g P a r k M e a d o w s W e l l i s l o c a t e d i n a p r o v e n a q u i f e r i n t h e
T h a y n e s F o r m a t i o n . I t c a n p r o d u c e 3.34 c f s ( 1 , 5 0 0 g p m ) w i t h
o n l y 30 f e e t o f d r a w d o w n . A new w e l l c o u l d p r o d u c e in exce s s o f
4 . 2 c f s ( 1 , 9 0 0 g p m ) . R e p l a c e m e n t w a t e r f o r b o t h w e l l s i s n e e d e d
o n l y d u r i n g t h e i r r i g a t i o n s e a s o n , a m a x i m u m o f s i x m o n t h s each
year.
T h e P a r k M e a d o w s W e l l N o . 2 i s a n e x c e l l e n t a l t e r n a t i v e because
t h e w a t e r w o u l d come f r o m a known f r e s h w a t e r a q u i f e r in t h e
c e n t r a l p a r t o f P a r k C i t y . I t c o u l d b e p u m p e d f a i r l y
i n e x p e n s i v e l y a s t h e v e r t i c a l p u m p i n g l i f t i s r e l a t i v e l y l o w .
P u m p e d w a t e r c o u l d b e s t o r e d in t h e two e x i s t i n g m u n i c i p a l
s t o r a g e t a n k s i n t h e i m m e d i a t e v i c i n i t y . H o w e v e r , t h i s n e w
source must be c o u p l e d w i t h an a l t e r n a t i v e t h a t c ou ld p r o v i d e
r e p l a c e m e n t wa t er t o d o w n s t r e a m w a t e r users d u r i n g t h e
i r r i g a t i o n season.

1 ) P h y s i c a l W a t e r
T h i s a l t e r n a t i v e w o u l d s u p p l y a p p r o x i m a t e l y 4 . 2 c f s ( 1 , 9 0 0
g p m ) o f f r e s h d r i n k i n g w a t e r . T o g e t h e r w i t h P a r k C i t y ' s
e x i s t i n g source c a p a c i t y o f 7 . 8 c f s ( 3 , 5 1 0 g p m ) , a n d t h e
e x i s t i n g Park M e a d o w s W e l l N o , 1 w i t h 3 . 3 c f s ( 1 , 5 0 0 g p m ) ,
t h e r e w o u l d b e a t o t a l o f 15.4 c f s ( 6 , 9 1 0 g p m ) a v a i l a b l e .
T h i s i s equal t o t h e source c a p a c i t y r e q u i r e m e n t s f o r e c a s t
f or the year 2000.
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2 ) w a t e r R i g h t s
F o r y ear-round m u n i c i p a l use, a p p r o x i m a t e l y 1,530 a c r e - f e e t
o f water r i g h t s must b e o b t a i n e d . A n n u a l w a t e r r i g h t s
l e a s i n g c o s t s , u s i n g t h e W e b e r Basin W a t e r C o n s e r v a n c y
D i s t r i c t ' s 1982 ra t e s , would b e $185,100 ($121 p er a c r e - f o o t
X 1,530 a c r e - f e e t ) . An annual cost t o p u r c h a s e r i g h t s w o u l d
be a p p r o x i m a t e l y $425,500.

3 ) L a n d A c q u i s i t i o n

T h e p r o p e r t y i n v o l v e d i n t h i s a l t e r n a t i v e i s c u r r e n t l y owned
b y Park C i t y M u n i c i p a l C o r p o r a t i o n .

4) Cos t t o B e n e f i t R a t i o

A n n u a l C o s t s

Purchase water
r i g h t s :

C o n s t r u c t i o n l o a n
p a y m e n t :

O p e r a t i o n a n d
m a i n t e n a n c e :

$425,500 ( 1 , 5 3 0 a c r e - f e e t a t $2,000
p e r a c r e - f o o t )

34,800 ( T o t a l p r o j e c t cost *
$ 2 5 0 , 0 0 0 )

150.000 ( I n c l u d e s p u m p c o s t s , l a b o r ,
overhead e t c . )

T o t a l annual cos t $610,300
F l o w ra t e p o t e n t i a l * 1,900 g p m
C o s t t o b e n e f i t r a t i o * $ 3 2 1 / g p m f o r m u n i c i p a l w a t e r
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A d d i t i o n a l c o s t s f o r r e p l a c e m e n t w a t e r d u r i n g t h e i r r i g a t i o n
s ea son must be c o n s i d e r e d as w e l l . R e f e r to F i g u r e 33 for
a n i t e m i z e d O p i n i o n o f P r o b a b l e C o s t s .

5 ) G o v e r n m e n t a l A p p r o v a l s
Park C i t y w o u l d need t o a p p l y f o r a t e s t w e l l p e r m i t t o
d r i l l and t e s t p u m p a new w e l l on the p r o p o s e d P a r k M e a d o w s
N o . 2 w e l l s i t e . Once t h e w e l l ' s f l o w c a p a c i t y i s known,*
t h e C i t y c a n p u r c h a s e t h e w a t e r r i g h t s n e c e s s a r y f o r
d i v e r s i o n o f t h e wa t e r i n t o t h e s y s t e m . A n E x c h a n g e
A p p l i c a t i o n c a n t h e n b e f i l e d w i t h t h e S t a t e E n g i n e e r ' s
O f f i c e . T h e o t h e r g o v e r n m e n t a l a p p r o v a l r equ ir ed f o r
i m p l e m e n t a t i o n o f a new w e l l and p u m p h o u s e on t h i s s i t e
w o u l d b e t h a t f r o m t h e S t a t e D e p a r t m e n t o f H e a l t h , Bureau o f
P u b l i c W a t e r S u p p l y . T h e c r i t i c a l p a t h w o u l d b e t h e w a t e r
r i g h t s a c q u i s i t i o n a n d t h e S t a t e E n g i n e e r ' s a p p r o v a l .

6 ) T i m i n g .

W i n t e r 1982: P r e l i m i n a r y s t u d i e s and a f i n a l d e c i s i o n .
W i n t e r 1982: A p p l y ' f o r t e s t w e l l p e r m i t .
S p r i n g 1983: D r i l l a n d t e s t p u m p P a r k M e a d o w s W e l l N o .
S p r i n g 1983: B e g i n f i n a l d e s i g n .
S p r i n g 1983: M a k e E x c h a n g e A p p l i c a t i o n .
S u m m e r 1984: E x c h a n g e A p p l i c a t i o n a p p r o v e d .
S u m m e r 1984: F i n a l d e s i g n c o m p l e t e d .
A u t u m n 1984: G o v e r n m e n t a l a p p r o v a l s s e cur ed .
W i n t e r 1984: P r o j e c t c o m p l e t i o n .
w i n t e r 1984: W a t e r a v a i l a b l e t o P a r k C i t y .
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T h e r e c o m m e n d e d a l t e r n a t i v e i s t h i s n e w P a r k M e a d o w s W e l l i n
c o m b i n a t i o n w i t h t h e e x i s t i n g w e l l . T h e t w o w e l l s w o u l d f i t
a p p r o p r i a t e l y i n t o P a r k C i t y ' s p h a s e d w a t e r source d e v e l o p m e n t
p r o g r a m and c o u l d be e x p e c t e d to h e l p s u p p l y an a d e q u a t e source
c a p a c i t y to the year 2000.
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I X . S U M M A T I O N

A . C o n c l u s i o n s
B. R e c o m m e n d a t i o n s
C . I m p l e m e n t a t i o n P l a n
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I X . S U M M A T I O N

A . C O N C L U S I O N S

1 ) P a r k C i t y p r e s e n t l y c o m p r i s e s 3,900 ' d w e l l l i n g u n i t s .
T h i s number o f u n i t s w i l l more t h a n t r i p l e in th e next
f o r t y years .

»

2 ) T h e wa t e r s u p p l y r equ ir ement f o r P a r k C i t y i n v o l v e s
b o t h t h e d e v e l o p m e n t o f a d e q u a t e w a t e r source c a p a c i t y
and th e a c q u i s i t i o n o f t h e p r o p e r amount o f w a t e r
r i g h t s .

3 ) T h e e x i s t i n g water s u p p l y sources , i n c l u d i n g t h e S p i r o
T u n n e l g r a v i t y p i p e l i n e , c a n p r o d u c e a n a v e r a g e t o t a l
f l o w rate o f a p p r o x i m a t e l y 3,500 g p m . T h i s source
c a p a c i t y a l l o w s f o r about 5 , 9 5 0 u n i t s , ba s ed u p o n t h e
r e c o m m e n d e d t o t a l w a t e r r equ ir ement p e r uni t f o r 1982.

4 ) P a r k C i t y c o u l d increa s e i t s source c a p a c i t y t o
a p p r o x i m a t e l y 8,500 g p m i f i t s p r e s e n t l y d e v e l o p e d
p o t e n t i a l s ource s were a p p r o v e d a n d c o n n e c t e d t o t h e
w a t e r s y s t e m . T h i s source c a p a c i t y w o u l d a l l o w f o r
over 14,000 uni t s .

5 ) T h e r e commended source c a p a c i t y requirement f o r i n d o o r
d e m a n d s i s 4 5 0 g p d p e r u n i t . T h e r e c o m m e n d e d source
c a p a c i t y r equ i r emen t f o r i r r i g a t i o n d e m a n d s i s 4,127
gpd per acre. A t y p i c a l unit in 1982 a v e r a g e s 847 gpd.

6 ) I t i s i n t h e best i n t e r e s t o f Park C i t y t o meet w i t h
S a l t L a k e C i t y a n d n e g o t i a t e a t r a d e f o r o w n e r s h i p o f
a d d i t i o n a l w a t e r r i g h t s i n t h e S p i r o T u n n e l .
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7 ) P a r k C i t y p r e s e n t l y c o n t r o l s 1 ,332 a c r e - f e e t o f
y ear-round w a t e r r i g h t s . A d d i t i o n a l i r r i g a t i o n s ea s on
a n d n o n - i r r i g a t i o n s eason w a t e r r i g h t s p r o v i d e a n o t h e r
8 7 0 a c r e - f e e t o f " wa t er r i g h t s . T o g e t h e r , t h e r i g h t s
a l l o w f or u s e o f 2,202 a c r e - f e e t and a m i n i m u m
d i v e r s i o n a l l o w a n c e o f 3.23 c f s ( 1 , 4 5 0 g p m ) . Based
upon the recommended indoor wa t e r requirement of 450
g p d p e r u n i t , P a r k C i t y ' s w a t e r r i g h t s a l l o w about
4,630 u n i t s .

1 »
8 ) P e a k d i v e r s i o n a l l o w a n c e s f o r i r r i g a t i o n s ea son w a t e r

r i g h t s a l l o w P a r k C i t y 6 . 1 c f s ( 2 , 7 4 0 g p m ) o f w a t e r .
Based upon the r e c o m m e n d e d i n d o o r and o u t d o o r w a t e r
r equ ir ement f o r 1982 o f 8 4 7 g p d p e r u n i t , P a r k C i t y ' s
w a t e r r i g h t s a l l o w about 4,660 u n i t s .

9 ) I n t h e years t o come, P a r k C i t y n e e d s t o secure a n d
t o t a l l y c on t ro l enough a d d i t i o n a l y ear-round wa t e r
r i g h t s t o a l l o w u s e o f the source c a p a c i t y ne eded to
a d e q u a t e l y service a l l new d e v e l o p m e n t . .

1 0 ) T h e p e a k demand p e r i o d f o r Park C i t y h a s h i s t o r i c a l l y
been J u l y a n d A u g u s t , C h r i s t m a s h o l i d a y we ek , a n d
P r e s i d e n t ' s D a y w e e k e n d , r e g a r d l e s s o f o c c u p a n c y
rate s . Data c o l l e c t e d over a t h r e e - y e a r p e r i o d f o r
V a i l , C o l o r a d o , i n d i c a t e a w a t e r u s e p a t t e r n S i m i l a r t o
t h a t e x p e r i e n c e d i n P a r k C i t y .

11) A year-round wat er use p a t t e r n cannot p r e s e n t l y be
d o c u m e n t e d s ince p r o p e r d a t a i s u n a v a i l a b l e . Once
s u f f i c i e n t wa t er u s e r e c o r d s a r e c o l l e c t e d , P a r k C i t y
c o u l d p o s s i b l y j u s t i f y a r e d u c t i o n i n i t s wa t er source
a n d w a t e r r i g h t s r e q u i r e m e n t s .
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1 2 ) T h e recent a p p r o v a l b y t h e S t a t e E n g i n e e r o f t h e w a t e r
r i g h t f o r S a l t L a k e C i t y ' s s har e o f t h e S p i r o T u n n e l
w a t e r h a s g r e a t l y e n h a n c e d t h e t o t a l w a t e r source
c a p a c i t y p o t e n t i a l f o r P a r k C i t y .

1 3 ) P a r k C i t y s h o u l d a l w a y s m a i n t a i n a n a c c e p t a b l e n a t u r a l
f l o w ra t e i n t h e G o l f C o u r s e creek b y n o t d i v e r t i n g a l l
o f t h e a v a i l a b l e f l o w f r o m t h e S p i r o T u n n e l . v- .

1 4 ) I n l i g h t o f t h e l o c a l l y d e v e l o p e d p h y s i c a l sources a n d
t h e a v a i l a b i l i t y o f w a t e r r i g h t s i n t h e area , P a r k C i t y
need n o t b e i m m e d i a t e l y c o n c e r n e d w i t h t h e d e v e l o p m e n t
o f a d d i t i o n a l w a t e r source s o u t s i d e t h e area.

1 5 ) P a r k C i t y w i l l c o n t i n u e t o h e a v i l y d e p e n d o n m i n i n g
t unne l wat er s o u r c e s . ' T h e p e r p e t u a l m a i n t e n a n c e a n d
e v e n t u a l d e t e r i o r a t i o n o f such a b a n d o n e d m i n i n g t u n n e l s
s h o u l d b e c a r e f u l l y c o n s i d e r e d .

1 6 ) A d d i t i o n a l d e v e l o p m e n t a n d a n n e x a t i o n o u t s i d e t h e S t u d y
A r e a m a y require P a r k C i t y t o secure source c a p a c i t y
and wa t er r i g h t s in a d d i t i o n t o t h a t r e c o m m e n d .

- 120 -



B . _ _ R E C O M M E N D A T I O N S

1 ) I n c r e a s e e f f o r t s t o secure S t a t e E n g i n e e r a p p r o v a l s o f
p e n d i n g w a t e r r i g h t s a p p l i c a t i o n s .

2 ) F i l e a c l a i m f o r a l l wa t e r t r e a t e d b y t h e S B S I D t h a t
was o r i g i n a l l y - g e n e r a t e d by P a r k C i t y sewer
c o n n e c t i o n s .

*

3 ) S e c u r e o w n e r s h i p o f u p t o 6 0 p e r c e n t o f t h e a v a i l a b l e
w a t e r r i g h t s i n t h e S p i r o T u n n e l . O b t a i n a d d i t i o n a l
y ear-round m u n i c i p a l w a t e r r i g h t s c o n s i s t e n t w i t h
d e v e l o p m e n t o f a d d i t i o n a l w a t e r source c a p a c i t y .

4 ) I n c o r p o r a t e t h e e x i s t i n g P a r k M e a d o w s W e l l i n t o t h e
C i t y ' s wa t er s y s t e m b y 1987. D r i l l a n d e q u i p t h e
p l a n n e d Park M e a d o w s W e l l N o . 2 b y 1992.

5 ) M o n i t o r f l o w s f r o m a l l w a t e r sources o n a w e e k l y b a s i s
f o r a t w e l v e - m o n t h p e r i o d . T a k e wa t e r q u a l i t y s a m p l e s .

6 ) C o n t i n u e t o record o v e r a l l w a t e r s y s t e m u s e p a t t e r n s o n
a d a i l y ba s i s . C o n t i n u e t h e current c u s t o m e r m e t e r i n g
p r o g r a m . D e t e r m i n e a t o t a l 1 2 - m o n t h o v e r a l l w a t e r u s e
curve f o r Park C i t y .

7 ) C a t e g o r i z e each w a t e r c u s t o m e r b y l o c a t i o n , un i t t y p e ,
and i r r i g a t i o n p o t e n t i a l . Se t up a c o m p r e h e n s i v e
12-month s a m p l i n g p r o g r a m t o s u b s t a n t i a t e t o t a l w a t e r
u s e f o r s p e c i f i c unit t y p e s .

8 ) P e t i t i o n t h e S t a t e E n g i n e e r f o r r e turn f l o w c r e d i t s f o r
i n d o o r w a t e r used d u r i n g t h e n o n - i r r i g a t i o n s ea s on .
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9 ) A d o p t a w a t e r o r d i n a n c e t o r equ ir e t h a t n e w l y a n n e x e d
d e v e l o p m e n t s s u p p l y P a r k C i t y w i t h s u f f i c i e n t w a t e r
r i g h t s and source c a p a c i t y , or e q u i v a l e n t , c o n s i s t e n t
w i t h t h e i r w a t e r r e q u i r e m e n t s .

1 0 ) I n v e s t i g a t e t h e e x t e n t a n d e x p e c t e d cost o f a p e r p e t u a l
m a i n t e n a n c e p r o g r a m f o r t h e m i n i n g t u n n e l w a t e r
sources. E v a l u a t e t h e b e n e f i t s o f i n s t a l l i n g a
p i p e l i n e in each t u n n e l source.

*11) Reexamine th e wa t e r resource need s o f Park C i t y by th e
year 1995.
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C . I M P L E M E N T A T I O N P L A N

Each r e c o m m e n d a t i o n n e c e s s i t a t e s p o s i t i v e a c t i on i f a n y
b e n e f i c i a l r e s u l t s a r e e x p e c t e d . Each s t e p r equ ir ed t o p r o p e r l y
a u g m e n t t h e P a r k C i t y w a t e r s y s t e m i s o u t l i n e d b e l o w . I m p o r t a n t
d e a d l i n e s a n d a n t i c i p a t e d e x p e n d i t u r e s a r e i n c l u d e d .

1 ) S e c u r e S t a t e E n g i n e e r A p p r o v a l s .
•

a ) S c h e d u l e a m e e t i n g b e t w e e n r e p r e s e n t a t i v e s f r o m
t h e P a r k C i t y C o u n c i l , t h e i r w a t e r r i g h t s
a t t o r n e y , a n d t h e i r w a t e r r e s ourc e s e n g i n e e r t o
d i s c u s s a c t i o n s n e e d e d t o e x p e d i t e S t a t e E n g i n e e r
a p p r o v a l o f E x c h a n g e A p p l i c a t i o n 1577, C h a n g e
A p p l i c a t i o n a-11857, a n d C h a n g e A p p l i c a t i o n
a-7899. A m e n d each t o a l l o w a d d i t i o n a l p o i n t s o f
d i v e r s i o n .

D e a d l i n e f o r m e e t i n g a n d
a m e n d i n g a p p l i c a t i o n s : December 14, 1982

E s t i m a t e d p r o f e s s i o n a l
f e e s : $1,500

b ) A r r a n g e a m e e t i n g w i t h t h e S t a t e E n g i n e e r a n d
r e p r e s e n t a t i v e s f r o m t h e C i t y C o u n c i l , t h e i r w a t e r
r i g h t s a t t o r n e y , a n d t h e i r w a t e r r e s ourc e s
e n g i n e e r t o e x p l a i n P a r k C i t y ' s w a t e r d e v e l o p m e n t
p l a n a n d a s k f o r a d e c i s i o n o n C h a n g e A p p l i c a t i o n
a-11857.

D e a d l i n e f o r s e t t i n g
D e c e m b e r m e e t i n g : D e c e m b e r 21 , 1982
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D e a d l i n e f o r m e e t i n g
w i t h S t a t e E n g i n e e r : J a n u a r y 7 , 1983

D e a d l i n e f o r a d e c i s i o n
b y t h e S t a t e E n g i n e e r : J a n u a r y 2 1 , 1983

E s t i m a t e d p r o f e s s i o n a l
f e e s : $2 ,500

c ) P e t i t i o n f o r a n d secure a d e c i s i o n f r o m t h e S t a t e
E n g i n e e r r e g a r d i n g E x c h a n g e A p p l i c a t i o n 1577 a n d
C h a n g e A p p l i c a t i o n a-7899.

D e a d l i n e : J u n e 1, 1983
E s t i m a t e d p r o f e s s i o n a l

f e e s : $1,500
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2 ) F i l e a c l a i m o n a l l S B S I D t r e a t e d w a t e r o r i g i n a l l y
g e n e r a t e d b y P a r k C i t y s ewer c o n n e c t i o n s .
a ) A s k t h e C i t y ' s w a t e r re source e n g i n e e r t o

d e t e r m i n e t h e a c t u a l amount o f w a t e r t r e a t e d b y
SBSID t h a t wa s g e n e r a t e d by u n i t s w i t h sewer
c o n n e c t i o n s i n P a r k C i t y . I n s t r u c t t h e w a t e r
r i g h t s a t t o r n e y t o meet w i t h t h e S t a t e E n g i n e e r
a n d d e t e r m i n e t h e p o s s i b i l i t y o f a p p r o v a l f o r such
a c l a i m .

D e a d l i n e f o r r epor t
t o C i t y C o u n c i l : D e c e m b e r 1 5 , 1982

E s t i m a t e d p r o f e s s i o n a l
f e e s : $4,000

b ) I n s t r u c t t h e C i t y ' s water r i g h t s a t t o r n e y t o f i l e
a c l a i m f o r t h i s amount o f w a t e r b a s e d u p o n P a r k
C i t y ' s r i g h t o f reuse. T h e a t t o r n e y n e e d s t o
research all c l a i m s on East C a n y o n Cre ek so as not
t o f i l e o n w a t e r - a l r e a d y a w a r d e d t o d o w n s t r e a m
users.

D e a d l i n e f o r r e s e a r c h
a n d f i l i n g o f ? c l a i m : . M a r c h 1 , 1983

E s t i m a t e d p r o f e s s i o n a l
f e e s : $2,000

c ) T h e w a t e r re source e n g i n e e r w i l l need t o show t h e
S t a t e E n g i n e e r h o w P a r k C i t y p l a n s t o reuse t h i s
w a t e r . A l t e r n a t i v e N o . 2 e x p l a i n s a p o s s i b l e p l a n
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o f r e u s i n g t h e t r e a t e d w a t e r f o r r e p l a c e m e n t w a t e r
d u r i n g t h e i r r i g a t i o n season. A l l e v i d e n c e o f
Park C i t y ' s p l a n s t o reuse t h i s wa t er need s t o b e
p r e s e n t e d w i t h t h e f i l i n g o f t h e c l a i m .

D e a d l i n e f o r e v i d e n c e
o f p l a n s f o r reuse: M a r c h 1 , 1983

E s t i m a t e d p r o f e s s i o n a l
f e e s : $3,000

Park C i t y s h o u l d a g g r e s s i v e l y pur su e t h i s c l a i m a s
a p p r o v a l w o u l d reserve th e o p t i o n t o r e c i r c u l a t e and
reuse w a t e r > a n d , t h u s , avoid c o s t l y p u r c h a s i n g o f
a d d i t i o n a l wa t e r r i g h t s .
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3 ) O b t a i n a d d i t i o n a l year-round wat er r i g h t s . f r o m t h e
S p i r o T u n n e l a n d e l s e w h e r e a s n e e d e d .
a ) Reque s t R o y a l S t r e e t L a n d C o m p a n y t o p e r f e c t t h e i r

2 0 p e r c en t share ( 9 6 1 a c r e - f e e t ) o f S p i r o T u n n e l
wat e r by D e c e m b e r 1984.

D e a d l i n e f o r c l e a r
t i t l e t o Park C i t y : December 1984

«

E s t i m a t e d p r o f e s s i o n a l
f e e s : $1,000

b ) S e c u r e a n a g r e e m e n t w i t h S a l t L a k e C i t y
C o r p o r a t i o n t o e f f e c t a g r a d u a t e d t r a d e o f
e q u i v a l e n t wa t e r r i g h t s f o r P a r k C i t y o w n e r s h i p o f
S a l t L a k e w a t e r r i g h t s i n t h e S p i r o T u n n e l .

D e a d l i n e f o r s e c u r i n g
an a g r e e m e n t w i t h
S a l t L a k e C i t y C o r p . : D e c e m b e r 1984

E s t i m a t e d p r o f e s s i o n a l
f e e s : $6,000

c) S e c u r e a second 20 p e r c e n t share (961 a c r e - f e e t )
o f S p i r o T u n n e l w a t e r b y 1992. T h i s c a n b e
a c c o m p l i s h e d b y d i r e c t p u r c h a s e o r i n d e f i n i t e
l e a s e f r o m :

1 . G r e a t e r P a r k C i t y C o m p a n y ;

P u r c h a s e ' 961 a c r e - f e e t o f w a t e r
a v a i l a b l e f r o m S t a t e E n g i n e e r a p p r o v a l
o f C h a n g e A p p l i c a t i o n a-11857.
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E s t i m a t e d l u m p sum co s t : $2,000,000
E s t i m a t e d annual cost
( 1 1 X f o r 1 5 y e a r s ) : $ 2 7 8 , 0 0 0 / y e a r

2 . Beaver S h i n g l e C r e e k I r r i g a t i o n C o m p a n y :
Purcha s e equ iva l en t shares o f Deer C r e e k
Reservo i r w a t e r t o b e t r a d e d t o S a l t
L a k e C i t y C o r p o r a t i o n f o r o w n e r s h i p o f
9 6 1 a c r e - f e e t i n t h e S p i r o T u n n e l .
E s t i m a t e d l u m p s u m co s t : $ 2 , 0 0 0 , 0 0 0

E s t i m a t e d annual cost
(1135 f o r 1 5 y e a r s ) : $ 2 7 8 , 0 0 0 / y e a r

3 . D a v i s a n d W e b e r C o u n t i e s C a n a l S t o c k :
P u r c h a s e e q u i v a l e n t share s o f w a t e r t o
b e t r a d e d t o S a l t L a k e C i t y C o r p o r a t i o n
for o w n e r s h i p o f 961 a c r e - f e e t in th e
S p i r o T u n n e l
E s t i m a t e d l u m p s u m c o s t : $2,000,000

A n n u a l cost
( 1 1 X f o r 1 5 y e a r s ) : $ 2 7 8 , 0 0 0 / y e a r

4 . W e b e r B a s i n W a t e r C o n s e r v a n c y D i s t r i c t :
L e a s e 9 6 1 a c r e - f e e t o f w a t e r r i g h t s
i n d e f i n i t e l y f r o m t h e p r o p o s e d e n l a r g e d
S m i t h - M o o r e h o u s e R e s e r v o i r - a n d t r a d e t o
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S a l t L a k e C i t y C o r p o r a t i o n f o r o w n e r s h i p
o f 9 6 1 a c r e - f e e t i n t h e S p i r o T u n n e l .
E s t i m a t e d annual c o s t : $ 1 1 6 , 0 0 0 / y e a r

5 . W e b e r Basin W a t e r C o n s e r v a n c y D i s t r i c t :
L e a s e 9 6 1 a c r e - f e e t o f w a t e r r i g h t s
i n d e f i n i t e l y f r o m East C a n y o n Res ervo ir
a n d t r a d e t o S a l t L a k e C i t y C o r p o r a t i o n '
f o r o w n e r s h i p o f 9 6 1 a c r e - f e e t i n t h e
S p i r o T u n n e l .
E s t i m a t e d annual c o s t : $ 1 1 6 , 0 0 0 / y e a r

M e e t w i t h r e p r e s e n t a t i v e s o f each o f t h e above
e n t i t i e s . D e c i d e wh i ch a r r a n g e m e n t w o u l d be in
t h e .best i n t e r e s t o f P a r k C i t y .
T h e W e b e r Basin W a t e r C o n s e r v a n c y D i s t r i c t m a y
require Park C i t y ' s a n n e x a t i o n i n t o i t s
o r g a n i z a t i o n . A s a r e s u l t , a d d i t i o n a l t a x e s a n d
f e e s m i g h t b e l e v i e d u p o n Park C i t y .

D e a d l i n e t o secure
an agr e emen t: M a r c h 1, 1989

D e a d l i n e f o r s e c u r i n g
o w n e r s h i p o f 9 6 1
a c r e - f e e t : May 1, 1989

E s t i m a t e d p r o f e s s i o n a l
f e e s : $15,000
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d ) S e c u r e a n a d d i t i o n a l 9 6 1 a c r e - f e e t o f S p i r o T u n n e l
w a t e r by 1997.

E s t i m a t e d l u m p s u m c o s t : $3,000,000
E s t i m a t e d p r o f e s s i o n a l

f e e s : $5,000
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4 ) I n c o r p o r a t e t h e e x i s t i n g P a r k M e a d o w s W e l l N o . 1 i n t o
t h e wa t er s y s t e m b y 1987. B y 1992 , d r i l l , e q u i p , a n d
u s e t h e p l a n n e d P a r k M e a d o w s W e l l N o . 2 f o r a d d i t i o n a l
source c a p a c i t y .
a ) S e c u r e o w n e r s h i p o f enough w a t e r r i g h t s f r o m t h e

S p i r o T u n n e l t o a l l o w p u m p i n g o f 1,500 g p m f r o m
P a r k M e a d o w s w e l l N o . 1 .

D e a d l i n e f o r o w n e r s h i p
o f r e p l a c e m e n t w a t e r : D e c e m b e r 1984

E s t i m a t e d annual c o s t : $0.00 ( R o y a l S t r e e t
L a n d C o m p a n y s h a r e )

E s t i m a t e d p r o f e s s i o n a l
f e e s : $5,000

b ) I n s t r u c t t h e C i t y ' s wa t e r resource e n g i n e e r t o
review a p p r o v a l s f r o m t h e Bureau o f P u b l i c W a t e r
S u p p l y f o r t h e u s e o f t h e Park M e a d o w s W e l l N o . 1
a s P a r k C i t y ' s next w a t e r source.

D e a d l i n e f o r a p p r o v a l s
of the new source: D e c e m b e r 1986

E s t i m a t e d p r o f e s s i o n a l
f e e s : $2,000

c) E n e r g i z e th e e x i s t i n g 100 h o r s e p o w e r s u b m e r s i b l e
w e l l p u m p t o s u p p l y 1,100 g p m t o t h e m u n i c i p a l
w a t e r s y s t e m .
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D e a d l i n e f o r a d d i t i o n a l
1,100 g p m i n t o s y s t e m : J u n e 1987

E s t i m a t e d p r o f e s s i o n a l
f e e s : $1,000

d ) O r d e r , i n s t a l l , a n d secure a p p r o v a l s f o r a b o o s t e r
p u m p t o increase source c a p a c i t y f r o m t h e e x i s t i n g
w e l l t o 1,500 g p m .

D e a d l i n e f o r a p p r o v a l a n d
i n s t a l l a t i o n o f t h e
b o o s t e r : J u n e 1991

E s t i m a t e d l u m p s u m c o s t : $15 ,000

e ) T h e C i t y C o u n c i l s h o u l d i n s t r u c t i t s w a t e r r i g h t s
a t t o r n e y t o secure P a r k C i t y o w n e r s h i p o f
s u f f i c i e n t wa t e r r i g h t s f r o m t h e S p i r o T u n n e l t o
a l l o w p u m p i n g o f u p t o 1,900 g p m f r o m t h e n e w P a r k
M e a d o w s W e l l N o . 2 .

D e a d l i n e f o r o w n e r s h i p
of r e p l a c e m e n t wa±er: May 1, 1989

E s t i m a t e d p r o f e s s i o n a l
f e e s : $15,000

f ) T h e w a t e r re source e n g i n e e r f o r P a r k C i t y s h o u l d
f i l e f o r a n d secure a w e l l p e r m i t t o d r i l l a n o t h e r
w e l l near th e e x i s t i n g one.
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D e a d l i n e f o r s e c u r i n g
w e l l p e r m i t : S e p t e m b e r 1 , 1983

E s t i m a t e d p r o f e s s i o n a l
f e e s : $2,000

g ) I f t h e t e s t w e l l s u c c e s s f u l l y s u p p l i e s t h e source
c a p a c i t y n e e d e d , t h e C i t y C o u n c i l s h o u l d a u t h o r i z e
f i n a l d e s i g n work f o r t h e P a r k M e a d o w s W e l l N o . 2 .

D e a d l i n e f o r f i n a l
e n g i n e e r i n g d e s i g n : A p r i l 1 , 1990

E s t i m a t e d p r o f e s s i o n a l
f e e s : $35,000

h ) A p p r o v a l f r o m t h e Bureau o f P u b l i c W a t e r S u p p l y
n e ed s to be s e cured to a l l o w the No. 2 w e l l a s
Park C i t y ' s next water source.

D e a d l i n e f o r - a p p r o v a l s : S e p t e m b e r 1 , 1990
E s t i m a t e d p r o f e s s i o n a l

f e e s : $3,000
i) Bid p r o p o s a l s . s h o u l d b e s o l i c i t e d and th e

c o n s t r u c t i o n work b e g u n o n t h e p u m p p i p i n g a n d
p u m p h o u s e b u i l d i n g .

D e a d l i n e f o r c o m p l e t i o n
o f c o n s t r u c t i o n : S e p t e m b e r 1 , 1991
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E s t i m a t e d c o n s t r u c t i o n
c o s t s : $250,000.

E s t i m a t e d p r o f e s s i o n a l
f e e s : $10,000

j ) F i n a l c o n s t r u c t i o n a n d g o v e r n m e n t a l a p p r o v a l s a n d
d i s i n f e c t i o n o f t h e w e l l a n d p i p i n g s h o u l d b e
c o m p l e t e d p r i o r t o i n t r o d u c t i o n o f t h e w e l l source
i n t o t h e s y s t e m .

D e a d l i n e f o r c o m p l e t i o n
o f f i n a l a p p r o v a l s a n d
d i s i n f e c t i o n : J u n e 1 , 1992

E s t i m a t e d p r o f e s s i o n a l
f e e s : $2,000

T h e m a x i m u m f o r e c a s t c a p a c i t y o f 1,900 g p m f o r t h e
p l a n n e d P a r k M e a d o w s W e l l N o . 2 w o u l d t h e n in cr ea s e
P a r k C i t y ' s t o t a l source c a p a c i t y t o 6 ,910 g p m . T h i s
c a p a c i t y w o u l d b e a d e q u a t e t o s ervice -all f o r e c a s t
d e v e l o p m e n t in th e S t u d y A r e a t o th e year 2000.
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5 ) M o n i t o r f l o w s f r o m a l l w a t e r s ource s o n a w e e k l y b a s i s
for 12 m o n t h s .
a) P u r c h a s e and i n s t a l l we ir s and chart r e c o r d e r s on

t h e J u d g e / A n c h o r T u n n e l c o l l e c t i o n b o x , t h e
T h e r i o t S p r i n g s c o l l e c t i o n b o x , t h e S p i r o T u n n e l
a t t h e 6,600 f o o t s t a t i o n , t h e S p i r o T u n n e l
G r a v i t y P i p e l i n e , t h e S t a h l e S p r i n g s , a n d S u l l i v a n
S p r i n g .

«

D e a d l i n e f o r d e s i g n : J a n u a r y 1 , 1 9 8 3
D e a d l i n e f o r

i n s t a l l a t i o n : F e b r u a r y 1, 1983
E s t i m a t e d C o s t :

(6 X $ 1 , 5 0 0 ) $9,000
E s t i m a t e d p r o f e s s i o n a l

f e e s : $5,000
b ) O b t a i n w e e k l y a v e r a g e s o f a l l f l o w s f r o m t h e s e

sources . P l o t t h e f l o w r a t e ver su s t h e week o f
t h e year f o r each source t o d e t e r m i n e i t s
p r o d u c t i o n p a t t e r n .

D e a d l i n e : D a t a c o l l e c t i o n
t a k e n w e e k l y

E s t i m a t e d p r o f e s s i o n a l
f e e s : $5,000
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c ) O b t a i n a s a m p l e f o r c h e m i c a l a n a l y s i s every s i x
m o n t h s f r o m each source. O b t a i n a s a m p l e f o r a
b a c t e r i o l o g i c a l a n a l y s i s every t w o m o n t h s f r o m
each s p r i n g source.

Chemica l A n a l y s i s
D e a d l i n e s :

1s t s a m p l e
2 n d s a m p l e
3rd s a m p l e

J a n u a r y 1983
J u n e 1983
D e c e m b e r 1983

E s t i m a t e d C o s t :
( $ 1 2 0 / s a m p l e X 3

s o u r c e s )
X 6

$ 2 , 1 6 0

E s t i m a t e d p r o f e s s i o n a l
f e e s : $1,500

B a c t e r i o l o g i c a l A n a l y s i s
D e a d l i n e s :

Every t w o m o n t h s b e g i n n i n g
J a n u a r y 1983 t h r o u g h J a n u a r y
1984

E s t i m a t e d C o s t :
( $ 2 0 / s a m p l e X 7 X 6

s o u r c e s )
$840

E s t i m a t e d p r o f e s s i o n a l
f e e s : $1,000
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d ) A f t e r o n e c o m p l e t e year o f d a t a c o l l e c t i o n , t h e
C i t y ' s w a t e r r e source e n g i n e e r s h o u l d e v a l u a t e t h e
r e s u l t s a n d d e t e r m i n e a d o c u m e n t e d source c a p a c i t y
f o r each m o n i t o r e d source. H e s h o u l d r e p o r t h i s
c o n c l u s i o n s t o t h e C i t y C o u n c i l .

D e a d l i n e f o r d a t a
c o l l e c t i o n a n d
e v a l u a t i o n , and
r e p o r t t o C o u n c i l : F e b r u a r y 1 , 1984

E s t i m a t e d p r o f e s s i o n a l
f e e s : • $5,000

e ) F o l l o w i n g d e t e r m i n a t i o n o f each source c a p a c i t y ,
t h e C i t y ' s w a t e r r i g h t s a t t o r n e y s h o u l d amend a l l
a p p l i c a b l e wa t er r i g h t s a s n e e d e d t o t a k e f u l l
a d v a n t a g e o f a l l a v a i l a b l e w a t e r .

D e a d l i n e f o r f i l i n g
a m e n d m e n t s : A p r i l 1 , 1984

E s t i m a t e d p r o f e s s i o n a l
f e e s : $4,000

f ) C o n t i n u e m o n i t o r i n g a c t i v i t i e s i n d e f i n i t e l y o n a
m o n t h l y ba s i s t o c o n f i r m p r o d u c t i o n p a t t e r n s .
R e e v a l u a t e i f n e c e s s a r y .

D e a d l i n e : I n d e f i n i t e l y
E s t i m a t e d annual

p r o f e s s i o n a l f e e s : $6,000
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6 ) C o n t i n u e t o m o n i t o r d a i l y o v e r a l l w a t e r use.
a ) C h e c k a n d / o r i n s t a l l w a t e r m e t e r s o n a l l s e rv i c e

l i n e s t o w a t e r users c o n n e c t e d t o t h e m u n i c i p a l
wa t e r s y s t e m .

D e a d l i n e : J u n e 1, 1983
b ) M o n i t o r a n d d o c u m e n t d a i l y r e a d i n g s f r o m f l o w

t o t a l i z e r s o n t h e o u t l e t p i p e s o f g r a v i t y - f e d "
t a n k s a n d t h e d i s c h a r g e p i p e s o f p u m p s f e e d i n g
p r e s s u r e - f e d t a n k s .

D e a d l i n e f o r c o m p l e t i o n
o f d a i l y u s e d a t a
c o l l e c t i o n : J a n u a r y 1, 1984

E s t i m a t e d p r o f e s s i o n a l
f e e s : $1,500 p.er m o n t h

c ) T o p o f f -each tank every week a n d record t h e
r e a d i n g o n t h e t o t a l i z e r t o v a l i d a t e a v e r a g e
w e e k l y u s e d a t a .

D e a d l i n e t o commence
a c c u m u l a t i n g a v e r a g e
w e e k l y u s e d a t a : J a n u a r y 1, 1983

E s t i m a t e d p r o f e s s i o n a l
f e e s : $1,000 per m o n t h
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d ) A u t h o r i z e t h e C i t y ' s w a t e r re source e n g i n e e r t o
c o m p i l e a l l d a i l y u s e a n d a v e r a g e w e e k l y u s e d a t a
and p l o t w a t e r u s e versus t ime for 365 d a y s and 52
w e e k s , r e s p e c t i v e l y .

D e a d l i n e f o r c o m p i l a t i o n
o f a c c u m u l a t e d d a t a : J a n u a r y 1 5 , 1 9 8 4

E s t i m a t e d p r o f e s s i o n a l
f e e s : $5,000

e ) I n s t r u c t t h e C i t y ' s w a t e r resource e n g i n e e r t o
review t h e d a t a c o l l e c t e d d u r i n g t h e one-year
p e r i o d f o r d a i l y wa t e r use, a v e r a g e w e e k l y w a t e r
u s e , a n d average m o n t h l y w a t e r s a l e s . T h e
e n g i n e e r s h a l l e v a l u a t e a l l d a t a a n d r e c ommend a
r e d u c t i o n or increase in the d e s i g n source
c a p a c i t y r e q u i r e m e n t .

D e a d l i n e f o r
r e c o m m e n d a t i o n t o
C i t y C o u n c i l : F e b r u a r y 1 , 1 9 8 4

E s t i m a t e d p r o f e s s i o n a l
f e e s : $8,000

f ) T h e C i t y ' s water re source e n g i n e e r s h o u l d t h e n
n e g o t i a t e w i t h t h e Bureau o f P u b l i c W a t e r S u p p l y
i n a n e f f o r t t o lower P a r k C i t y ' s source c a p a c i t y
r e q u i r e m e n t , i f s o i n d i c a t e d .

D e a d l i n e f o r
c o m p l e t i o n o f
n e g o t i a t i o n s : A p r i l 1 , 1 9 8 4
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E s t i m a t e d p r o f e s s i o n a l
f e e s : $5,000

g ) T h e C i t y ' s w a t e r re source e n g i n e e r c a n th en r educ e
P a r k C i t y ' s w a t e r r i g h t r e q u i r e m e n t , i f t h e source
c a p a c i t y r equirement h a s been r e d u c e d . H o w e v e r ,
i f t h e source c a p a c i t y r equ ir ement i s i n c r e a s e d ,
t h e eng ine er w i l l need t o i m m e d i a t e l y d e t e r m i n e i f
P a r k C i t y n e ed s t o p u r c h a s e a d d i t i o n a l w a t e r
r i g h t s .

D e a d l i n e f o r
r e c o m m e n d a t i o n s to
C i t y C o u n c i l : A p r i l 1 5 , 1984

E s t i m a t e d p r o f e s s i o n a l
f e e s : $5,000
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7 ) S e t u p a 12-month s a m p l i n g p r o g r a m . C a t e g o r i z e each
w a t e r use. S u b s t a n t i a t e w a t e r u s e f o r each unit t y p e .
T h e w a t e r resource e n g i n e e r s h a l l s u p p l y t h e C i t y
C o u n c i l w i t h an o u t l i n e o f each unit t y p e and
c o r r e s p o n d i n g wa t e r u s e i n d e x .
a ) T h e C i t y ' s wat er resource eng ine er s h o u l d meet

w i t h r e p r e s e n t a t i v e s o f t h e P u b l i c W o r k s
D e p a r t m e n t and d e c i d e wh i ch actual u n i t s w i l l b e*
cho s en a s member s o f t h e s a m p l e g r o u p . T h e s a m p l e
u n i t s w i l l r e p r e s e n t each c a t e g o r y o f w a t e r use.
T h e c a t e g o r i e s are: h o u s e , c o n d o m i n i u m ,
h o t e l / l o d g e , o f f i c e / r e t a i l s p a c e , a n d r e s t a u r a n t .
Each s a m p l e unit w i l l d e m o n s t r a t e a c o n t i n u o u s
year-round o c c u p a n c y , c o n s i s t e n t number o f
r e s i d e n t s , a n d s i m i l a r o u t s i d e i r r i g a t i o n s y s t e m s .

D e a d l i n e f o r d e t e r m i n i n g
s a m p l e uni t s: December 15, 1982

E s t i m a t e d p r o f e s s i o n a l
f e e s : $5,000

b ) T h e w a t e r m e t e r f o r each s a m p l e uni t s h a l l b e read
a n d r e c o r d e d every m o n t h f o r 1 2 - m o n t h s . A l l
s a m p l e u n i t s w i l l be chosen such t h a t o c c u p a n c y i s
t y p i c a l f o r t h a t uni t t y p e . S p e c i a l a t t e n t i o n
w i l l b e given to d o c u m e n t e d o c c u p a n c y ra t e s f or
t h * h o t e l / l o d g e s a m p l e u n i t s .
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D e a d l i n e t o commence
r e a d i n g o f s a m p l e uni t
met er s : December 18, 1982

D e a d l i n e f o r c o m p l e t i o n
o f r e a d i n g s a m p l e unit
m e t e r s : Dec ember 31, 1983

E s t i m a t e d p r o f e s s i o n a l
f e e s : $2,000 p e r m o n t h

c ) Every w a t e r c u s t o m e r s h o u l d e v e n t u a l l y b e a s s i g n e d
a wat er u s e i n d e x o n t h e C i t y ' s c o m p u t e r . S p e c i a l
u s e t y p e s such as s c h o o l s , c h u r c h e s , car w a s h e s ,
a t h l e t i c c l u b s , s ervice s t a t i o n s , e t c . a r e f e w i n
number and need not be c oded at t h i s t i m e .

D e a d l i n e : F e b r u a r y 1 , 1983
E s t i m a t e d p r o f e s s i o n a l

f e e s : $3,000
d ) A s p e c i a l d a i l y r e a d i n g o f each s a m p l e unit m e t e r

s h o u l d b e done d u r i n g t h e e i g h t p e a k w a t e r u s e
weeks in Park C i t y . O c c u p a n c y in each unit s h o u l d
b e d o c u m e n t e d f o r each m e t e r r e a d i n g .

D e a d l i n e f o r c o m p l e t i o n
o f s p e c i a l r e a d i n g s : D e c e m b e r 3 1 , 1983

E s t i m a t e d p r o f e s s i o n a l
f e e s : $8,000
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e ) P a r k C i t y ' s wa t er resource eng ine er s h a l l
i n t e r p r e t t h e s a m p l e uni t d a t a a n d r e p o r t h i s
c o n c l u s i o n s and w a t e r u s e p r o j e c t i o n s t o th e C i t y
C o u n c i l . H e w i l l i n c o r p o r a t e h i s e v a l u a t i o n s w i t h
tho s e for I t e m s "5" and "6" above when n e g o t i a t i n g
w i t h t h e Bureau o f P u b l i c W a t e r S u p p l y f o r a
reduced source c a p a c i t y r equirement .

D e a d l i n e f o r r epor t
t o C i t y C o u n c i l : F e b r u a r y 1 , 1984

E s t i m a t e d p r o f e s s i o n a l
f e e s : $10,000
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8 ) P e t i t i o n t h e S t a t e E n g i n e e r f o r r e t u r n f l o w c r e d i t s .
a ) A r r a n g e a m e e t i n g o f r e p r e s e n t a t i v e s f r o m t h e P a r k

C i t y C o u n c i l , t h e P a r k C i t y w a t e r r i g h t s a t t o r n e y ,
a n d P a r k C i t y ' s w a t e r r e source e n g i n e e r t o d i s c u s s
how much water can be c l a i m e d as r e turn f l o w and
h o w much ' P a r k C i t y ' s w a t e r r i g h t r e q u i r e m e n t c a n
be r e d u c e d .

D e a d l i n e : J a n u a r y 1 5 , 1983
E s t i m a t e d p r o f e s s i o n a l

f e e s : $3,000

b ) A s s i g n t h e C i t y ' s wa t e r a t t o r n e y t o r e s e a r c h
C h a n g e A p p l i c a t i o n a-12125 ( 5 5 - 6 7 0 2 ) f o r a
p r e c e d e n t . T h e a t t o r n e y s h o u l d t h e n p r e p a r e a n d
submi t a f o r m a l request t o th e S t a t e E n g i n e e r t o
reduce Park C i t y ' s wat er r i g h t r equirement based
u p o n r e turn f l o w c r e d i t s d u r i n g t h e w i n t e r m o n t h s .

D e a d l i n e : F e b r u a r y 15 , 1983
E s t i m a t e d p r o f e s s i o n a l

f e e s : ' $5,000

c ) S c h e d u l e a m e e t i n g w i t h t h e S t a t e E n g i n e e r , t h e
C i t y ' s wa t er a t t o r n e y , a n d t h e C i t y ' s wa t e r
resource e n g i n e e r t o secure a f i n a l d e c i s i o n f r o m
t h e S t a t e E n g i n e e r r e g a r d i n g P a r k C i t y ' s w a t e r
r i g h t s r equ ir ement .

D e a d l i n e : M a r c h 1 5 , 1983
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E s t i m a t e d p r o f e s s i o n a l
f e e s : $3,000

d ) A s s i g n t h e w a t e r re source e n g i n e e r t o e v a l u a t e t h e
b e n e f i c i a l r e s u l t s o f t h e S t a t e E n g i n e e r ' s
d e c i s i o n , i f f a v o r a b l e , a n d p r e s e n t h i s f i n d i n g s
t o t h e P a r k C i t y C o u n c i l .

D e a d l i n e : A p r i l 1 , 1983
»

E s t i m a t e d p r o f e s s i o n a l
f e e s : $3,000

e ) T h e C i t y C o u n c i l s h o u l d have i t s w a t e r r i g h t s
a t t o r n e y a n d w a t e r resource e n g i n e e r amend a l l
a p p l i c a b l e Park C i t y wat er r i g h t s t o t a k e f u l l
a d v a n t a g e o f t h e S t a t e E n g i n e e r ' s d e c i s i o n .

D e a d l i n e : May 1, 1983
E s t i m a t e d p r o f e s s i o n a l

f e e s : $6,000
f ) Request t h e wat er resource eng ine e r t o p r e p a r e a

f o r e c a s t f o r t h e C i t y C o u n c i l a s t o h o w l o n g t h e
p r e s e n t amount o f P a r k C i t y a p p r o v e d w a t e r r i g h t s
w i l l a l l o w t h e e x i s t i n g source c a p a c i t y t o b e
used .

D e a d l i n e : J u n e 1 , 1983

E s t i m a t e d p r o f e s s i o n a l
f e e s : $3,000
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9 ) R e q u i r e n e w l y a n n e x e d d e v e l o p m e n t s t o d o n a t e p h y s i c a l
w a t e r , w a t e r r i g h t s , o r e q u i v a l e n t . R e w r i t e t h e w a t e r
o r d i n a n c e .
a ) T h e C i t y C o u n c i l n e e d s t o revi s e t h e i r w a t e r

d e v e l o p m e n t f e e s t o r e f l e c t t h e u s e o f t h i s S t u d y
in d e t e r m i n i n g the wa t er r e q u i r e m e n t s and w a t e r
r i g h t s o f d e v e l o p m e n t s .

D e a d l i n e f o r
o r d i n a n c e : F e b r u a r y 1, 1983

E s t i m a t e d p r o f e s s i o n a l
f e e s : $2,000

b ) T h e C i t y C o u n c i l n e e d s t o meet w i t h i t s a t t o r n e y
and eng ine er t o d r a f t and a d o p t an u p d a t e d w a t e r
requirement o r d i n a n c e ba s ed u p o n the new source
c a p a c i t y and water r i g h t s r e q u i r e m e n t s r e p o r t e d by
the wa t e r resource e n g i n e e r .

D e a d l i n e : J u n e 1 , 1984
E s t i m a t e d p r o f e s s i o n a l

f e e s : $8,000
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1 0 ) F o r e c a s t work a n d e x p e n s e s t o c o n t i n u a l l y m a i n t a i n t h e
m i n i n g t u n n e l s ource s . E s t i m a t e c o s t s t o i n s t a l l
p i p e l i n e t h r o u g h o u t t h e m i n i n g t u n n e l s ource s b u t n o t
m a i n t a i n t h e m .
a ) A r e p r e s e n t a t i v e f o r t h e C i t y C o u n c i l nee^s t o

o b t a i n an e v a l u a t i o n o f the work r equired to
a d e q u a t e l y m a i n t a i n t h e J u d g e / A n c h o r T u n n e l a n d
t h e S p i r o T u n n e l t o t h e year 2000.

i

D e a d l i n e : F e b r u a r y 1 , 1983
E s t i m a t e d p r o f e s s i o n a l

f e e s : $2,000

b ) A C o u n c i l r e p r e s e n t a t i v e s h o u l d t a k e t h i s 18-year
e v a l u a t i o n t o s everal r e c o g n i z e d m i n i n g
c o n t r a c t o r s f o r a f o r m a l b i d f o r f i v e year s o f
m a i n t e n a n c e work.
A s i m i l a r e v a l u a t i o n and s o l i c i t a t i o n o f b i d s
s h o u l d b e d o n e r e g a r d i n g t h e i n s t a l l a t i o n o f a
s u i t a b l y d e s i g n e d iron p i p e t h r o u g h o u t each m i n i n g
t u n n e l source. T h e s e b i d s s h a l l b e d i s c u s s e d ,
a l o n g w i t h t h e m a i n t e n a n c e b i d s , b y t h e C i t y
C o u n c i l and i t s water r e source e n g i n e e r .

D e a d l i n e f o r b i d s : M a r c h 1 , 1983
E s t i m a t e d p r o f e s s i o n a l

f e e s : $4,000
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1 1 ) R e e x a m i n e w a t e r r e s o u r c e n e e d s b y 1995.
\

a ) T h e w a t e r r e source e n g i n e e r s h o u l d p r e s e n t t o t h e
C i t y C o u n c i l t h e n e w l y r e c o g n i z e d w a t e r source a n d
water r igh t r e q u i r e m e n t s r e s u l t i n g f r o m h i s
n e g o t i a t i o n s w i t h t h e Bureau o f P u b l i c W a t e r
S u p p l y a n d t h e S t a t e Eng ine e r . H e s h o u l d a l so
i n f o r m . Park C i t y a s t o how l o n g e x i s t i n g source s
and r i g h t s can a d e q u a t e l y serve d e v e l o p m e n t in the*
S t u d y A r e a ( i . e . n e g o t i a t e d r e q u i r e m e n t s ba s ed
u p o n t h e r e s u l t s o b t a i n e d f r o m I t e m s " 4 " t h r o u g h
»8 W a b o v e ) .

D e a d l i n e t o c o m p l e t e
n e g o t i a t i o n s and .
r epor t r e s u l t s to
C i t y C o u n c i l : A p r i l 1 , 1984

E s t i m a t e d p r o f e s s i o n a l
f e e s : $10,000

b ) P l a n t o b u d g e t e n o u g h money t o f i n a n c e a
c o m p r e h e n s i v e w a t e r source a n d w a t e r r i g h t s
e v a l u a t i o n by the year 1995.

D e a d l i n e f o r b u d g e t
f o r e c a s t : Oc tob er 1, 1993

c ) T a k e r e s p o n s i b l e a c t i on t o assure t h e p e r p e t u a t i o n
o f r e c o r d s o f w a t e r u s e i n P a r k C i t y . C o n t i n u e t o
b u d g e t f o r w a t e r r i g h t s a n d w a t e r re source

. p l a n n i n g .
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X . T A B L E S . F I G U R E S A N D E X H I B I T S

A . L i s t o f T a b l e s
B. L i s t o f F i g u r e s
C . L i s t o f E x h i b i t s
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A . L I S T O F T A B L E S

1 . C o m p a r i s o n o f P o p u l a t i o n G r o w t h P r o j e c t i o n s - A r e a W i d e
2 . C o m p a r i s o n o f P o p u l a t i o n G r o w t h P r o j e c t i o n s - P a r k C i t y
3 . C o m p a r i s o n o f T o t a l W a t e r U s e b y S i m i l a r U t a h C o m m u n i t i e s
A . 1981 P a r k C i t y H o u s i n g I n v e n t o r y
5 . F o r e c a s t o f D e v e l o p e d U n i t s w i t h i n t h e S t u d y A r e a
6 . A v e r a g e D a i l y F o r e c a s t o f P a r k C i t y R e s i d e n t s a n d V i s i t o r sD u r i n g t h e S k i S e a s o n
7 . A v e r a g e D a i l y / P e a k M o n t h F o r e c a s t o f P a r k C i t y R e s i d e n t sa n d V i s i t o r s D u r i n g t h e S k i S e a s o n
8 . P e a k D a i l y / P e a k M o n t h F o r e c a s t O f P a r k C i t y R e s i d e n t s a n dV i s i t o r s D u r i n g t h e S k i S e a s o n
9 . C o m p a r i s o n o f A v e r a g e D a i l y W a t e r U s e a t S e l e c t e dD e v e l o p m e n t s

1 0 . F o r e c a s t o f I n d o o r W a t e r R e q u i r e m e n t s - S t a t e H e a l t hD e p a r t m e n t R e q u i r e m e n t s
1 1 . F o r e c a s t o * f I n d o o r W a t e r R e q u i r e m e n t s - A n t i c i p a t e d A c t u a lRequired P e a k S o u r c e C a p a c i t y
1 2 . A v e r a g e W a t e r U s e a t S e l e c t e d C o m m e r c i a l S p a c e s
1 3 . F o r e c a s t o f P o t e n t i a l I r r i g a b l e A c r e a g e s i n t h e S t u d y A r e a
I A . F o r e c a s t o f O u t d o o r w a t e r R e q u i r e m e n t s
1 5 . C o m p o s i t e F o r e c a s t o f I n d o o r a n d O u t d o o r W a t e r R e q u i r e m e n t s- S t a t e H e a l t h R e q u i r e m e n t s a n d S t a t e E n g i n e e r G u i d e l i n e s
1 6 . C o m p o s i t e F o r e c a s t o f I n d o o r a n d O u t d o o r W a t e r R e q u i r e m e n t s- A n t i c i p a t e d R e q u i r e d P e a k D a i l y S o u r c e R e q u i r e m e n t s
1 7 . T o t a l F o r e c a s t o f W a t e r S o u r c e R e q u i r e m e n t sf o r t h e S t u d y A r e a
1 8 . E x i s t i n g a n d P o t e n t i a l S o u r c e C a p a c i t i e s
1 9 . C o m p a r i s o n o f S o u r c e C a p a c i t i e s a n d W a t e r R i g h t R e q u i r e m e n t s

S h e e t 1 1982 C i t y L i m i t s Over T i m e
S h e e t 2 S t u d y A r e a Over T i m e
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TABLE 1
C O h f A R I S O N O F P O P U L A T I O N G R O W T H P R O J E C T I O N S

Park C i t y / S n y d e r v i l l e Basin Area

Year
1981/82
1985
1990
1995
2000
2010
2020

S B S I DMaster Plan(1979)

6,700
10,000
18,300
26,000
35,000
44,500
54,000

ERA

21,480
33,620
44,710
53,860
63,310

w*

•

callEngineering
17,010
21,430
26,330
30,615
3 2 , 3 8 0 ( 2 )

-
-

WeberBasin

29,672
34,951
39,766
41,649

-
-

Summit Co.Planning(1977)
-
-
-

4 5 , 8 8 5 + U )
-
-
-

(1) . Popu la t i on for Summit County.
(2) Popu la t i on for year 1997.N o t e : The Cal l s tudy shows a maximum growth of 59,500 p e o p l e .

C O M P A R I S O N O P P O P U L A T I O N G R O W T H
P R O J E C T I O N S - AREA W I D E O hf T A B L E
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Y e a r

T A B L E 2
C O M P A R I S O N O F P O P U L A T I O N G R O W T H P R O J E C T I O N S

Park C i t y L i m i t s

ERA C a l lE n g i n e e r i n g
1980-82
1985
1990
1995
2000
2010
2020
( 1 ) A P A S i l v e r . C r e e k M a r k e t A n a l y s i s .
( 2 ) A p r o j e c t i o n f o r 1997.

P a r k C i t yM a s t e r P l a n( 1 9 7 2 )
—

6,150
7,500
9,000

11,000

11,200
13,500
16,000
18,000
1 8 , 6 0 0 ( 2 )

17,000
-
-
-
-

A P A ( l )

5,000
7,000-10,0*00
9,000-15,000

C O M P A R I S O N O F P O P U L A T I O N G R O W T H
P R O J E C T I O N S - PARK C I T Y T A B L E
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T A B L E

•̂

3
COMPARISON OF TOTAL WATER USEBYS I M I L A R U T A H C O M M U N I T I E S ( l )

Average UseWater Outdoor Use Per ConnectionS y s t e m I n d e x 1 ( 2 ) P o p u l a t i o n Connections G a l . / M o . G a l . / D a v ( 3 )
American Fork 6.6 10,462
Clinton . 7.4 3,629
Layton 7.4 17,511
Lehi 6.6 5,736
Ogden 6.3 68,978
Pleasant Grove 6.6 , 7,074
Price 6.3 10,310

j P r o v o 7.0 55,593
West Jordan . 7.6 11,405
(1) Se l e c t ed systems f rom T a b l e 8, Hughe s and
( 2 ) Outdoor U s e I n d e x ( I ) a s d e f i n e d i n T a b l e
(3) Calculat ions resulting from average totalmonth.

2,958 24,090 791
990 14,740 484

4,365 22,260 731
»

1,686 16,940 557
19,424 27,060 889

1,966 36,920 1,213
4,124 19,500 641

10,788 44,990 1,478
3,200 25,880 850

Gros s , 1979.
6, Hughe s and Gross, 1979.
use per month divided by 30.44 days per

Park C i t y , Utah wi l l be assigned an outdoor use index of about 7 ("All out s idedemand f rom domestic sys tem; moderate amount of l a n d s c a p i n g , average U t a h c l i m a t e ) .

r-
C O M P A R I S O N O P T O T A L W A T E R
S I M I L A R U T A H C O M M U N I T I E S

' '
( r~\ ^ ^USE BY ni Lnu j T A B U S
?->, \ -3i\i!xi 3 A- 164 -



1.
2.
3a.
3b.
4.
5.

( 1 )
( 2 )

TABLE 4
1981 P A R K C I T Y H O U S I N G I N V E N T O R Y

S i n g l e K j l t i -Areas F a m i l y F a m i l y H o t e l / L o d o e ( l > T o t a l
Old Park City 473 402 67 942
Park C i t y Resort 35 761 238 1,034
Deer V a l l e y 17 2 5 5 ( 2 ) - 272
H i l l s i d e s 1 1
Commercial - 259 203 462
N o r t h Park C i t y 520 651 22 1 T 193

TOTALS 1,046 2,328 530 3,904i

unit clusters greater than tri-plexes.

CommercialO f f i c e Area( S o . F t . )
175,340
104,691

-•
-

436,618
44,155

760,804

The Park City Housing Inventory l i s t s 383 m u l t i - f a m i l y units which includes 128unfini shed units not connected to the water system.

s

laai PARK C I T Y H O U S I N G I N V E N T O R Y O L

SL T A B L E^ 4
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r TABLE 5
FORECAST OF DEVELOPED UNITSW I T H I N T H E S T U D Y A R E A

Sub-Area 1982 1985 1990 1995 2000 2010

i

1. Old TownPark City 2
2. North* Park C i t y 1
3. Deer Val l ey
1982 ParkCity Limits 3

4. F l a g s t a f fMountain
5. ThaynesCanyon
6. IronMountain
7. QuarryMountain

-8. RoundV a l l e y
9. RichardsonF l a t
T o t a l Unit s: 3

,100 2,350 2,770 3,190 3,600 4,000

,400 1,560 1,830 2,100 2,400 2,500
400 800 1,460 2,120 2,500 2,500

,900 4,710 6,060 7,410 8,500 9,000

0 0 100 , 300 500 900

0 0 30 70 100 150

0 0 100 200 300 400

0 50 100 200 300 350

0 0 200 350 550 850

0 0 ' 200 250 400 600

,900 4,760 6,790 8,780 10,650 12,250

CommercialSpace(sq. f t . ) 760,000 850,000 1,000,000 1,200,000 1,300,000 1,300,000

N o t e s : Forecastto 1982)
Include scounted

2020

4,000

2,500
3,000

9 , 5 C J O

1,200

200

500

400

1,000

800

13,600

1,300,000

based upon 12 years of historical growth in Park Ci ty (1970
*

a d j u s t m e n t s for unit sizes and types . H o t e l and l o d g e roomsas 0.4 units each.
F O R E C A S T O F D E V E L O P E D U N I T S W I T H I N [ Q L

T H E S T U D Y AREA _ _• - ' • S X ^
] T A B L E[J 5
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TABLE 6
A V E R A G E D A I L Y F O R E C A S T O F P A R K C I T Y R E S I D E N T SA N D V I S I T O R S D U R I N G T H E S K I S E A S O N ( l )

F u l l - T i m e R e s i d e n t s ( 2 )Year . L o w / H i g h
1982 4,0007 5,000
1985 4,500/ 6,500
1990 5,000/ 7,500
1995 6,000/ 9,500
2000 7,500/12,000
2010 8,500/14,000
2020 9,000/15,000

T o t a l V i s i t o r s ( 2 )L o w / H i g h
1,500/ 3,000
2,000/ 4,500
4,500/ 9,500
7,000/13,500
8,000/15,000
8,500/15,500
9,000/16,000

T o t a l P o p u l a t i o nL o w / H i g h
5,500/ 8,000
6,500/11,000
9,500/17,000

13,000/23,000
15,500/27,000
17,000/29,500
18,000/31,000

(1) Forecast o f . f u l l - t i m e resident and average dai ly f u l l - t i m e visitorp o p u l a t i o n in the Park City area during the ski season.
(2) Based upon approximate percentages of data in ERA, 1981 as a p p l i c a b l e tothe study area.

A V E R A G E D A I L Y F O R E C A S T OF 1 O 1 h
PARK C I T Y R E S I D E N T S A N D V I S I T O R S
D U R I N G T H E S K I S E A S O N

! i
, V >̂~

r-

S

T A B L Ee
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TABLE 7
A V E R A G E D A I L Y / P E A K M O N T H F O R E C A S T O F P A R K C I T Y R E S I D E N T SA N D V I S I T O R S D U R I N G T H E S K I S E A S O N ( l )
F u l l - T i m e R e s i d e n t s ( 2 )Year L o w / H i g h

1982 4,000/ 5,000
1985 4,500/ 6,500
1990 5,000/ 7,500
1995 6,0007 9,500
2000 ' 7,500/12,000
2010 8,500/14,000
2020 9,000/15,000

T o t a l Vi s i t or s ( 2 )

2,500/ 5,000
4,000/ 7,500
7,000/13,500
9,000/17,500

10,000/20,000
10,500/21,500
11,000/22,000

T o t a l P o p u l a t i o nl o w / H i g h
6,500/10,000
8,500/14,000

12,000/21,000
15,000/27,000 '
17,500/32,000
19,000/35,000
20,000/37,000

(1) Forecast of f u l l - t i m e resident and average d a i l y / p e a k month f u l l - t i m evisitor popula t i on in the Park City area during the ski season.
(2) Based upon approximate percentages of data inthe s tudy area. i, 1981 as a p p l i c a b l e to

A V E R A G E D A I L Y / P E A K M O N T H F O R E C A S T O F
PARK C I T Y R E S I D E N T S A M D V I S I T O R S
D U R I N G T H E S K I S E A S O N

- 172 -
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TABLE 8
P E A K D A I L Y / P E A K M O N T H F O R E C A S T O F P A R K C I T Y R E S I D E N T SA N D V I S I T O R S D U R I N G T H E S K I S E A S O N ( l )

F g l l - T i m e R e s i d e n t s ( 2 )Year L o w / H i g h
1982 4,000/5,000
1985 4,500/ 6,500
1990 5,0007 7,500
1995 6 , O X / 9,500
2000 7,500/12,000
2010 8,500/14,000
2020 9,000/15,000

T o t a l V i s i t o r s ( 2 )L o w / H i g h
6,000/10,000
9,000/14,500

13,500/22,500
17,000/28,500
20,000/34,000
21,000/35,000
22,000/36,000

T o t a l P o p u l a t i o nL o w / H i g h
10,000/15,000
13,500/21,000
18,500/30,000
23,000/38,000*
27,500/46,000
29,500/49,000
31,000/51,000

(1) Foreca s t o f f u l l - t i m e resident and peak d a y / p e a k month f u l l - t i m e visitorpopula t i on in the Park City area during the ski season.
(2) Based upon approx imate percentages of data in ERA, 1981 as a p p l i c a b l e tothe study area.

P E A K D A I L Y / P E A K M O N T H F O R E C A S T O F
PARK C I T Y R E S I D E N T S A N D V I S I T O R S
D U R I N G T H E S K I S E A S O N

T A B L E
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r
T A B L E 9

C O M P A R I S O N O F A V E R A G E D A I L Y W A T E R U S EA T S E L E C T E D D E V E L O P M E N T S ( l ) ,
T o t a lC o n n e c t i o n s A v e r a g e U s e( q p d / c o n n . )W a t e r S y s t e m

S a l t L a k e C i t y
B o u n t i f u l
U t a h S a m p l e A v e r a g e
S n o w b i r d
T e ' t o n V i l l a g e
S w e e t w a t e r
V a i l , C o l o r a d o ( w i n t e r )
V a i l , C o l o r a d q ( s u m m e r )
P a r k C i t y , U t a h

( 1 ) S e l e c t e d f r o m T a b l e 2 4 , L a m a n d H u g h e s , 1980V
( 2 ) A v e r a g e o f t o t a l w a t e r u s e ( i n d o o r a n d o u t d o o r ) .
( 3 ) S e p a r a t e s y s t e m f o r o u t d o o r i r r i g a t i o n i s u s e d .
( 4 ) H y p o t h e t i c a l "average" r e p r e s e n t i n g t h e mean f o r t h e s t u d yb y H u g h e s a n d G r o s s ( 1 9 7 9 ) .
( 5 ) Based u p o n a n a v e r a g e o c c u p a n c y o f 4 p e r s o n s / u n i t , a n d L a ma n d H u g h e s ( 1 9 8 0 ) , p g . 5 .
( 6 ) 3 . J . J o h n s o n 4 A s s o c i a t e s - P a r k C i t y W a t e r R e s o u r c e sS t u d y , 1982 - source r e q u i r e m e n t s f o r 1982 p e a k i n d o o rd e m a n d s o n l y .

63,000
6,340
5,340

470
532
446

-
-
3,900

9 7 4 ( 2 )
4 4 4 ( 3 )
6 0 8 ( 4 )
324
250
363
8 0 0 ( 5 )
4 0 0 ( 5 )
4 5 0 ( 6 )

C O M P A R I S O N O F A V E R A G E D A I L Y W A T E R
U S E A T S E L E C T E D D E V E L O P M E N T S
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F O R E C A S T O F
B a s e d o n U t a h S t a t e

•̂

TABLE 10
I N D O O R W A T E R R E Q U I R E M E N T S
D e p a r t m e n t o f H e a l t h R e o u i r e m e n to f 8 0 0 O D d / u n i t f o r t h e S t u d y A r e a

Y e a r
1982
1985
1990
1995
2000
2010
2020
( 1 )
( 2 )

T o t a lU n l t s ( l )
3,900
A , 7 6 0
6,790
8,780

10,650
12,250

•13,600
F r o m T a b l e 5 .

D a i l y DemandV o l u m e ( q a l ) F l o w r a t e ( a o m ) ( 2 )
3,120,000 2,167
3,808,000 2,644
5 ,432 ,000 3,772
7,024,000 4,878
8 , 5 2 0 , 0 0 0 5 ,917
9,800,000 6,806

10,880,000 7 , 5 5 6

C o n t i n u o u s 24-hour f l o w r a t e source c a p a c i t y n e e d e d f o ri n d o o r d e m a n d s o n l y .

f
F O R E C A S T OF I N D O O R
R E Q U I R E M E N T - S T A T E
D E P A R T M E N T R E Q U I R E r

V

r~rr^ ^W A T E R n hiH E A L T H | j j T A B L E
* E N T S ' V ' J M * I Ok —— -1 m^~J
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f 1

T A B L E 1 1
F O R E C A S T O F I N D O O R W A T E R R E Q U I R E M E N T S ( l )

Based on an A n t i c i p a t e d A c t u a l Reau ir ed P e a kS o u r c e C a p a c i t y
T o t a lY e a r U n i t s ( 2 )

1982 3,900
1985 4,760
1990 6,790
1995 8,780
2000 10,650
2010 12,250

\ 2020 .. 13,600

( 1 ) Recommended indoor
( 2 ) F r o m T a b l e 5 .
( 3 ) C o n t i n u o u s 24-hourindoor d e m a n d s .

o f 4 5 0 o o d / u n i t f o r t h e S t u d ^ A r e a
Demand I n d o o r DemandV o l u m e ( q p d ) F l o w r a t e ( q p m ) ( 3 )

1,755,000 1,219
2,142,000 1,488

»
3,055,000 2 ,122
3,951,000 2,744
4,793,000 3 ,328

V

5,513,000 3,828
6,120,000 4,250

source c a p a c i t y r e q u i r e m e n t ,

f l o w r a t e source c a p a c i t y n e e d e d f o r

v̂~ r r- j s. iF O R E C A S T OF I N D O O R W A T E R I o j UP
R E Q U I R E M E N T - A N T I C I P A T E D A C T U A L | j T A B L E
A V E R A G E D A I L Y S O U R C E R E Q U I R E M E N T iP^ < [ \ jm ^m

L LS ——— ' .,.,.- * * A
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TABLE 12
A V E R A G E W A T E R U S E F O R S E L E C T E D C O M M E R C I A L S P A C E S( i n Olympus H i l l s M a l l , S a l t Lake C i t y )

Commercial S p a c e Gross A r e a ( l ) Annual V o l u m e ( 2 ) Average U s e ( 3 )
Bowling A l l e y
Grocery S t o r e
Department Store
Candy S t o r e
Large Drug Store
Small Bank
Park C i t y 1982 W a t e r
Resources S t u d y

22,000 s . f .
23,500
23,200

2,064
29, AX

1,550

33,200 c . f .
18,500
32,300

7,200
27,900
2,300

0.03 g p d / s . f .
0.02
0.03
0.07
0.02
0.03

0.05

( 1 ) From Manager, Olympus H i l l s M a l l , June 1982.
(2) From S a l t Lake City Water Department, May 1982.
(3) Calculated for year comprising 365.25 days.

A V E R A G E W A T E R U S E A T S E L E C T E D
C O M M E R C I A L S P A C E S
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TABLE 13
FORECAST OF POTENTIAL IRRIGABLE ACREAGESIN THE STUDY AREA

Sub-Area 1982 1985 1990 1995 2000 2010 2020

1. Old TownPark C i t y 105 120 140 160 190 205 210
2. N o r t hPark C i t y 210 234 275 315 360 370 380
3. Deer V a l l e y 50 100 185 265 310 320 330

1982 ParkCity Limit s 365 454 600 740 860 895 920

4. F l a g s t a f fMountain 0
5. ThaynesCanyon 0
6. IronMountain 0
7. QuarryMountain 0
8. RoundV a l l e y 0
9. RichardsonF l a t . 0

0

0

0

8

0

0

13

5

20

15

40

40

38

11

40

30

70

50

63

15

60

45

110

80

113

23

80

53

170

120

150

30

100

60

200

160

T o t a l Acres: 365 462 733 979 1,233 1,454 1,620

F O R E C A S T O F P O T E N T I A L I R R I G A B L E
A C R E A G E T A B L E
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TABLE 14
FORECAST OF OUTDOOR WATER REQUIRD€NTS(1)

Based on 1.9 Acre-Feet of Irr iaa t i on

Year
1982
1985
1990
1995
2000
2010
2020
( 1 )

Water
S i n g l e F a m i l y ( 3 )

732 gpm
927

1,471
1,964
2,404
2,917
3,250 .

Per Acre Per 150
M u l t i - F a m i l v ( 4 )

314 gpm
397
630
842

1,060
1,250
1.393

Day Summer Season(2!
Daily OutdoorDemand V o l u m e ( 5 )

1.51 K 5 a l ( 7 )
1.91
3.03
4.04
5.09
6.00
6.69

Recommended outdoor source capacity requirement.

OutdoorDemand F l o w r a t e ( 6 )
1,046 gpm
1,324

*
2,101
2,806
3,534
4,167
4,643

( 2 ) R e f e r t o Section I I I , Water Source a n d W a t e r Rights Requirements.
(3) Forecast requirements based on historic growth trend of about 703Snew units being s i n g l e - f a m i l y .
(4) Forecast requirements based on historic growth trend of about 30%new units being m u l t i - f a m i l y .
(5) T o t a l o f s i n g l e - f a m i l y and m u l t i - f a m i l y outdoor da i ly demand volume.
(6) Continuous 24-hour f l o w rate source capaci ty needed for outdoor demands.
(7) M3al = mill ion gallons.

F O R E C A S T OF OUTDOOR W A T E R
R E Q U I R E M E N T O 1^S-

•£

9
T A B L E

14
- 186 -



TABLE 15
C O f f O S I T E F O R E C A S T O F I N D O O R A N D O U T D O O R W A T E R R E Q U I R E F C N T S U )

Foreca s t ed for the S t u d y Area W h e n Based OnS t a t e H e a l t h Requirements a n d S t a t e E n g i n e e r ' s Guide l ine s
Year•MMBM^V

1982
1985
1990
1995
2000
2010
2020

( 1 )

Indoor D e m a n d ( 2 )
2,167 gpm
2,644
3,772
4,878
5,917
6,306
7,556

T h e s e required f l o w

Outdoor
1,204
1,469
2,022
2,710
3,287
3,781
4,198

Demand(3) Compos i t e Demand F l o w Rate
gpm 3,371 gpm

4,113
5,794
7,588
9,204

10,587
11,754

rates are not recommended. See T a b l e 16and Section III f or recommended f l o w rates.
(2) From T a b l e 10.
(3) Based upon 560 gpd per s ingle f a m i l y unit and 175 gpd perm u l t i - f a m i l y and h o t e l / l o d g e unit. I n c l u d e s assumption of 7056of the new units being single f a m i l y with 30* as m u l t i - f a m i l yand h o t e l / l o d g e units.

C O M P O S I T E F O R E C A S T O F I N D O O R A M D
O U T D O O R W A T E R R E Q U I R E M E N T S - S T A T E
H E A L T H R E Q U I R E M E N T S A N D S T A T E
E N G I N E E R G U I D E L I N E S
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TABLE 16
C O M = O S I T E I N D O O R A N D O U T D O O R W A T E R R E Q U I R E K € N T S ( 1 )

Forecas t for the S t u d y Areas When Based On
YearM M H M M M *

1982
1985
1990
1995
2000
2010
2020

A n t i c i p a t e d Actual Reouired Peak Source Capaci t i e s
Indoor D e m a n d ( 2 ) Outdoor Demand(3) Compo s i t e Demand F l o w Rate

1,219 gpm
1,488
2,122
2,744
3,328
3,828
4,250

(1) Recommended indoor

1,046 gpm
1,324
2,101
2,806
3,534
4,167
4,643

and outdoor source capacity

2,265 gpm
2,812
4,223
5,550
6,862
7,995
8,893

requirements.
(2) From T a b l e 11, Column 4.
(3) From T a b l e 14, Column 5.
Commercial space water demands are included in T a b l e 17, T o t a lForecast of W a t e r Source Requirements.

C O M P O S I T E F O R E C A S T O P I N D O O R A N D
O U T D O O R W A T E R R E Q U I R E M E N T S -
A N T I C I P A T E D A C T U A L A V E R A G E D A I L Y
S O U R C E R E Q U I R E M E N T S
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TABLE 17
TOTAL FORECAST OF WATER SOURCE REQUIRE^€NTSF O R T H E S T U D Y A R E A ( l )

Year I n d o o r ( 2 ) Outdoor(3) Commerc ia l(4) T o t a l F l o w ( l )
1982 1,219 gpm 1,046 gpm 26 gpm 2,291 gpm
1985 1,488
1990 2,122
1995 2,744
2000 3,328
2010 3,828
2020 4,250

1,324 30 2,842
2,101 35 4,258
2,806 42 5,592
3,534 45 6,907
4,167 45 8,040
4,643 45 8,938

(1) Recommended total source capacity requirement.
(2) Per recommended
(3) Per recommended
(4) Per Forecast of

T O T A L . F Q R E C A !
R E Q U I R E M E N T S

^

Forecast of Indoor Water Requirements, T a b l e 11.
Forecast of Outdoor Water Requirements, T a b l e 14.
Developed U n i t s , T a b l e 5.

3T OF W A T E R S O U R C E Q >L\ ~ _ _. _F O R T H E S T U D Y AREA T A B L E
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TABLE 18

E X I S T I N G A N D P O T E N T I A L S O U R C E C A P A C I T I E S

A . E x i s t i n g S u p p l y S o u r c e s :
J u d g e / A n c h o r T u n n e l 1,100 g p m
A l l i a n c e T u n n e l 1 0 0 g p m
T h e r i o t S p r i n g 9 0 0 g p m
P a c i f i c B r i d g e W e l l 2 1 0 g p m
S p i r o T u n n e l G r a v i t y P i p e l i n e * 1,200 q p m

S u b t o t a l A 3,510 g p m

3 . P o t e n t i a l S u p p l y S o u r c e s :
S p i r o T u n n e l P i p e l i n e a n d P u m p h o u s e 2,840 g p m

/
P a r k M e a d o w s W e l l 1,500 g p m
S u l l i v a n S p r i n g s 5 9 2 g p m
S t a h l e S p r i n g 8 5 q p m

S u b t o t a l B 5,017 g p m
T o t a l o f A and B 8,527 qpm

* T h e a p p r o v a l g r a n t e d b y t h e S t a t e E n g i n e e r r e g a r d i n g t h e w a t e rr i g h t f o r t h i s d i v e r s i o n h a s been a p p e a l e d a n d i s s u b j e c t t oc h a n g e .

^

E X I S T I N G A N D P O T E N T I A L
S O U R C E C A P A C I T I E S O "1

^

r~

/V^
T A B L E
I S• a
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TABLE 19
1982 P A R K C I T Y L I M I T SC O M P A R I S O N O F S O U R C E C A P A C I T I E S A N D W A T E R R I G H T R E Q U I R E K € N T S

Sheet 1 of 2
Year

1982 Ci ty Limit s U n i t s
1982 1985
3900 4710

1990 1995 2000 2010 2020
6060 7410 8500 9000 9500

Source C a p a c i t y
(1) Source Capa-

city Required ( g p m )
( 2 ) Exis t ing Source

Capaci ty ( g p m )
( 3 ) Source S u r p l u s /

( D e f i c i t ) ( g p m )

2265 2773

3510 3510

1245 737

3614 4437 5121 5378 5606

3510 3510 3510 3510 3510

( 104) ( 927) (1611) (1868) (2096)
Diversion A l l o w a n c e
(4) Required Di-

version Right s ( c f s )
( 5 ) Approved D i -

version Rights ( c f s )
( 6 ) Rights S u r p l u s /

( D e f i c i t ) ( c f s )

5.05 6.18

6.13 6.13

1.08 0.05

8.05 9.89 11.41 11.98 12.49

6.13 6.13 6.13 6.13 6.13

(1.92) ( 3 . 7 6 ) ( 5 . 2 8 ) ( 5 . 8 5 ) ( 6 . 3 6 )
W a t e r Rights
(7) Required water

Rights ( a c - f t )
( 8 ) Approved W a t e r

Rights ( a c - f t )
( 9 ) Rights S u r p l u s /

( D e f i c i t ) ( a c - f t )

(1) From T a b l e 17 .(2) From T a b l e 18.(3) Line (2) minus Line(4) From T a b l e 27.(5) From Figure 1, high(6) Line (5) minus Line(7) From T a b l e 27 .(8) From Figure 1.(9) Line (8) minus Line

1674 2047

2202 2202

528 155

(1) * Line (3)
f l o w allowance(4) « Line (6)
( 7 ) * Line ( 9 )

• 2664 3270 3771 3963 4137

2202 2202 2202 2202 2202

( 462) ( 1 0 6 8 ) ( 1 5 6 9 ) (1761) ( 1 9 3 5 )

•

•
•

•
^̂^̂-' — TT~^C O M P A R I S O N OF S O U R C E C A P A C I T I E S Q L ~ »w«n

A N D W A T E R R I G H T S R E Q U I R E M E N T S 1 T A B L E
1 S S 2 C I T Y LIMITS ' C^l [ j f t £J|

^ ^̂ ..— "S _̂ _, • ^^^^^ff ^
^^*- 196 -



TABLE 19
T H E S T U D Y A R E AC O M P A R I S O N O F SOURCE C A P A C I T I E S A N D W A T E R R I G H T R E Q U I R E N € N T S

Sheet 2 of 2
Year

The S t u d y Area Uni t s
1982 1985 1990 1995 2000 2010 2020
3900 4760 6790 8780 10,650 12.250 13,600

Source C a p a c i t y
(1) Source Capa-

city Required ( q p m ) 2291 2842 4258 5592 6907 8040 8938
(2) Exi s t ing Source

Capac i ty____(gpm) 3510 3510 3510 3510 3510 3510 3510
( 3 ) Source S u r p l u s /

( D e f i c i t ) ( g p m )1219 668 ( 748) (2082) (3397) (4530) ( 5 4 2 8 )
Diversion A l l o w a n c e
(4) Required Di-

version Rights ( c f s ) 5.10 6.33 9.49 12.46 15.39 17.91 19.92
(5) Approved Di-

version Rights (c f s) 6.13 6.13 6.13 6.13 6.13 6.13 6.13
(6) Rights Surplu s /

( D e f i c i t ) ( c f s ) 1.03 (0.20) (3 .36) (6.33) ( 9 . 2 6 ) ( 1 1 . 7 8 ) ( 1 3 . 7 9 )
water Riohts
(7) Required W a t e r

Rights ( a c - f t ) 1674 2075 3100 4068 5020 5842 6497
( 8 ) Approved W a t e r

R i g h t s _ _ _ _ ( a c - f t ) 2202 2202 2202 2202 2202 2202 2202
( 9 ) Right s S u r p l u s /

( D e f i c i t ) ( a c - f t ) 528 127 ( 898) ( 1 8 6 6 ) ( 2 8 1 8 ) (3640) ( 4 2 9 5 )

(1) From T a b l e 17.(2) From T a b l e 18.( 3 ) Line ( 2 ) minus Line ( 1 ) « Line ( 3 ) .(4) From T a b l e 27.(5) From Figure 1, high f l o w allowance.( 6 ) Line ( 5 ) minus Line ( 4 ) * Line ( 6 ) .(7) From T a b l e 27.(8) From F i g u r e 1.( 9 ) Line ( 8 ) minus Line ( 7 ) = Line ( 9 ) .

C O M P A R I S O N O F S O U R C E C A P A C I T I E S
A N O W A T E R R I G H T S R E Q U I R E M E N T S
S T U D Y A R E A
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TABLE 20
E S T I M A T E D A V E R A G E S K I S E A S O N W A S T E W A T E R F L O W S

For the East Canyon andS i l v e r Creek Drainage Areas
East CanyonAverage Daily S i l v e r CreekAverage Daily T o t a l AverageDailyYear

1982
1985
1990
1995
2000
2010
2020

Wastewater F l o w ( l )
0
0
0
0
0
0
0

.23 MGD

.32

.47

.60

.70

.80

.90

Wastewater F l o w ( 2 )
0
0
0
1
1
1
1

.47 MGD

.63

.93

.20

.40

.60

.80

Wastewater
0
0
1
1
2
2
2

F l o w
.70 MGD
.95
.40
.80
.10
.40
.70

(1) Based upon an ant ic ipated treatment of 33% of the total seweragef l o w f rom Park Ci ty .
(2) Based upon an anticipated treatment of 6735 of the total seweragef l o w f r o m Park Ci ty .

E S T I M A T E D A V E R A G E S K I S E A S O N
W A S T E W A T E R F L O W
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TABLE 21
E S T I M A T E D P E A K S K I S E A S O N W A S T E W A T E R F L O W S

For the East Canyon and S i l v e r CreekW a s t e w a t e r Drainage A r e a s '
East CanyonAverage Daily S i l v e r CreekAverage Daily T o t a l AverageDailyYear•MMMMW*

1982
1985
1990
1995
2000
2010
2020

Wast ewa t e r F l o w Q
0.42 MGD
0.58
0.83
1.02
1.23
1.32
1.37

L ) Was t ewater F l o w ( 2
0.83 MGD
1.17
1.67
2.03
2.47
2.63
2.73

: ) Was t ewa t er F l o w
1.25 MGD
1.75
2.50
3.05
3.70
3.95
4.10

(1) Based upon an anticipated treatment of 33* of the total seweragef l o w from Park C i t y .
(2) Based upon an antic ipated treatment of 67X of the total seweragef l o w from Park C i t y .

E S T I M A T E D P E A K S K I S E A S O N
W A S T E W A T E R FLOW
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TABLE 22
E S T I M A T E D A V E R A G E I R R I G A T I O N S E A S O N W A S T E W A T E R F L O W SF O R T H E S T U D Y A R E A

East Canyon and S i l v e r CreekW a s t e w a t e r Drainage Areas
East Canyon Silver Creek T o t a l AverageAverage Daily Average Daily DailyY e a r

1982
1985
1990
1995
2000
2010
2020

Wast ewa t e r F l o w ( l )
0.23 K3D
0.28
0.40
0.51
0.62
0.71 '

' 0 . 7 9

W a s t e w a t e r F l o w ( 2 )
0.45 hGD
0.55
0.79
1.03
1.24
1.43
1.59

W a s t e w a t e r F l o w ( 3 )
0.68 M2D
0.83
1.19
1.54
1.86
2.14
2.38

(1) Based upon an anticipated treatment of 33% of the total seweragef l o w from Park C i t y .
(2) Based upon an antic ipated treatment of 67% of the total seweragef l o w from Park City.
(3) Based upon T a b l e 5, 2.5 p e o p l e per unit, 70% occupancy, and 100gpcd* sewerage contribution.
••Gallons per capi ta per day.

E S T I M A T E D A V E R A G E I R R I G A T I O N
S E A S O N W A S T E W A T E R PLOW

OTn T A B L E
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TABLE 23
I N D O O R R E T R O F I T W A T E R S A V I N G D E V I C E S F O R E X I S T I N G R E S I D E N C E S

From T a b l e 11. R e t r o f i t Devices for Ex i s t ing H o u s i n gAWWA water Conse srvat ion M a n a g e m e n t , 1981

F i x t u r e
T o i l e t
T o i l e t
T o i l e t
Shower
Shower
Shower
F a u c e t s
Hot waterp i p e s
Waterhook-up

Device ( F u n c t i o n )
Two d i sp lac ementbo t t l e s f l u s h ( 1 )
W a t e r closet d a m ( l )
Dual - f l u s h (1)
F l o w r e s t r i c t o r(2)
Reduced f l o w showerh e a d ( 2 )
C u t - o f f valveO)
Aerator s ( 4 )
I n s u l a t i o n ( 6 )
Pressure-reducingv a l v e ( 7 )

EstimatedUnitWaterW a t e r SavingsSavings GPCD
*1/2 g a l / f l u s h 2.3

1 gal / f l u s h 4.5
3-1/2 g a l / f l u s h 15.7
1-1/2 gpm 6.7
1-1/2 gpm 6.7
-

0.5
0.5

3.0

Unit Cost ofWater Saved$ / l , 0 0 0G a l l o n s
0-0.04

0.43-0.64
23.00
0.04-0.29
0.18-0.90

-
1.40
2.50

2.90

Sources: ( 1 ) W a t e r Conservation i n C a l i f o r n i a . C a l i f o r n i a D e p t . W a t e rResources. Bull. 198, Sacramento, C a l i f . (May 1976). (2) F l a c k , J . E . ET AL.Achiev ing Urban water Conservation, A H a n d b o o k . C o l o r a d o W a t e r Res. I n s t .C o m p l e t i o n R e p t . 8 0 . C o l o r a d o S t a t e U n i v . , F o r t C o l l i n s , C o l o . ( S e p t . 1977).( 3 ) N e l s o n , 0.0. North M a r i n ' s Compendium o f Water Saving I d e a s . N o r t hMarin County W a t e r D i s t . , N o v a t o , C a l i f . (Aug. 1 , 1976).
(1) Reduces water volume used.(2) Limit s f l o w t o 3 gpm.( 3 ) Limits duration o f f l o w .(4) Reduces s p l a s h i n g , enhances f l o w aes thet ic s , gives appearance o fgreater f l o w .(5) A u t o m a t i c a l l y a d j u s t s water temperature.(6) Reduces warm-up time of water f rom f i x t u r e .(7) Reduces pressure and water volume used.

I N D O O R R E T R O F I T W A T E R - S A V I N G
D E V I C E S F O R E X I S T I N G R E S I D E N C E S T A B L E
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r AI N D O O R N E W W A T E R S A V I N G D E V I C E S F O R N E W C O N S T R U C T I O N
F r o m T a b l e 12 , Devices f or New Cons t ruc t i onAWWA water Conservation M a n a g e m e n t , 1981

F i x t u r e Device ( F u n c t i o n )
T o i l e t L o w - f l u s h toi le t ,3-1/2 g a l / f l u s h ( l )
T o i l e t T w o d i sp lacementbot t l e s ( 1 )
T o i l e t W a t e r closet d a m ( l )
T o i l e t D u a l - f l u s h ( 1 )
Shower Reduced f l o w showerh e a d ( 2 )
Shower C u t - o f f v a l v e ( 3 )
Shower F l o w r e s t r i c t o r ( 2 )
F a u c e t s A e r a t o r s ( 4 )
Faucet s Thermostat ic mixingv a l v e ( 5 )
H o t water I n s u l a t i o n ( 6 )p i p e s
water Pressure-reducinghook-up v a l v e ( 7 )
A p p l i a n c e s W a t e r e f f i c i e n t dish-washing appl iance s (1)
A p p l i a n c e s W a t e r - e f f i c i e n tclothes-washingm a c h i n e s ( l )

EstimatedUnit Uni t Cost o fWater water SavedWater Savings $/ l ,000Savinqs GPCD G a l l o n s
2 g a l / f l u s h 10.0 0.43-0.64
1/2 g a l / f l u s h 2.3 0-0.04

1 g a l / f l u s h 4.5 0.43-0.64.
3-1/2 g a l / f l u s h 15.7 23.00
1-1/2 gpm 6.7 0.18-0.90

- -
1-1/2 gpm 6.7 0.04-0.29

0.5 1.40
.

2.0 5.00

3.0 1.20

6 - g a l / c y c l e 2.0 0
14-ga l / cyc l e 3.5-7.0 1.20-2.41

(1) Reduces water volume used.(2) Limits f l o w to 3 g p m .( 3 ) Limits duration o f f l o w .(4) Reduces s p l a s h i n g , enhances f l o w aesthetics , gives appearance o fgreater f l o w .( 5 ) A u t o m a t i c a l l y a d j u s t s water temperature.(6) Reduces warm-up time of water f r o m f i x t u r e .(7) Reduces pressure and water volume used.
I N D O O R N E W W A T E R - S A V I N G o | L r
D E V I C E S F O R N E W C O N S T R U C T I O N | T A B L ES^24. ^*- 208 -



TABLE 25
O U T D O O R N E W A N D R E T R O F I T W A T E R - S A V I N G D E V I C E S

Estimated Es t imated Est imatedWater Savings Water A d d i t i o n a l Unit Cost o fPercentage Range Savings Cost s W a t e r SavedDevice Func t i on T o t a l Outdoor Use GPCD ($) $/ l ,000 G a l .

Reduce f l o wrate toT r i c k l e - d r i p shrubs,irrigation trees, etc. 3 - 5 % 2-3 $100 - $200 $7.75

Automaticspr inkl ersystem

Limit sirrigationf l o w s tooptimalwateringconditions 12 60 $ 65 $0.80

ReduceAlternat iv e irrigationl a n d s c a p i n g requirement 40%
Source: AWWA 1981.

O U T D O O R N E W A N D R E T R O F I T
W A T E R S A V I N G D E V I C E S T A B L E
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TABLE 26

A N N U A L C O S T C O M P A R I S O N S O F T H E A L T E R N A T I V E S

N O .

1.
2.
3.
A .
5.
6.
7.
a.

A l t e r n a t i v e
S a t e l l i t e Treatment Plants* ""
Recycle wastewater E f f l u e n t *
East Canyon S p r i n g s P i p e l i n e
East Canyon Creek P i p e l i n e
Smith-Morehouse W a t e r Exchange
Smith-Morehouse Reservoir P i p e l i n e
Weber River/Oakley P i p e l i n e
Park Meadows W e l l No. 2**

Annual Cost

$1,946,00.00
215,818.00

2,383,384.00
1,011,900.00
1,338,150.00
2,050,450.00
1,996,900.00

610,300.00

Cost / W a t e r Ratio
$ l , 5 0 8 . 0 0 / g p m

167.00/gpm
583 .00/gpm
540.00/gpm
308.00/gpm
472.00/gpm
460.00/gpm
321.00/gpro

NOTES: Annual costs are based upon yearly payments for a constructionloan financed at 11 percent over 15 years.
The c o s t /wat er ratio is the annual cost divided by the f l o w ratepotent ia l of the a l t ernat ive .

* A l t e r n a t i v e s 1 and 2 provide irrigation replacement water only.
** T h i s alternative requires irrigation season replacement water.

r

A N N U A L . C O S T C O M P A R I S O N
O F T H E A L T E R N A T I V E S ' 4 1 J

,
T A B L E
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TABLE 27
S O U R C E C A P A C I T Y A N D W A T E R R I G H T S R E Q U I R E K € N T S OVER T I N €

Service Areas over T i m e W a t e r Source W a t e r Righ t sU n i t s ( l ) Requirement s(2) Requirements(3)

1982
1982 C i t y l imi t sS t u d y Area

1985
1982 C i t y l imi t sS t u d y Area

1990
1982 C i t y l imit sS t u d y Area

1995
1982 C i t y l imi t s-S t u d y Area

2000
1982 City l imitsS t u d y Area

2010
1982 C i t y l imi t sS t u d y Area

2020
1982 C i t y l imi t sS t u d y Area

3,9003,900

4,7104,760

6,0606,790

7,4108,780

8,50010,650

9,00012,250

9,50013,600

2,265 gpm2,291

2,7732,842

3,6144,258

4,4375,592

5,1216,907

5,3788,040

5,6068,938

1,674 ac- f t1,674
»

2,0472,075

2,6643,100

3,2704,068

3,7715,020

3,9635,842

4,1376,497

1) Proportional density al location per T a b l e 5.2) T o t a l Source Capac i ty based upon unit requirements f rom T a b l e 17.3) Comput ed water r ight s correspondent to required source c a p a c i t y . T o t a l ofboth indoor/dome s t i c and ou tdoor / i r r iga t i on water rights based uponpropor t ional uses shown in T a b l e 17.

S O U R C E C A P A C I T Y A N D W A T E H
R I G H T S R E Q U I R E M E N T S
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TABLE 28
E X I S T I N G S O U R C E S A N D A L L C W A B L E U N I T S

Source
J u d g e / A n c h o r Tunnel
A l l i a n c e Tunnel
T h e r i o t S p r i n g
P a c i f i c Bridge W e l l

S p i r o Tunnel G r a v i t y

Average Daily V o l u m e ( l )
1.73 M2D
0.14 M3D
1.15 NGD
0.30 K2D

S u b t o t a l 3.32
P i p e l i n e 1.73 MGD

T o t a l . 5.05 M3D

U n i t s S e r v e d ( 2 )
2,040

170
1,360

357
3,927
2,040
5.967

( 1 ) P e r Sec t i on I V , Exis t ing S u p p l y Sources.
(2) Based upon the average 1982 water requirement of 847 god perunit.

E X I S T I N G S O U R C E S A N DA L L O W A B L E U N I T S
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B . L I S T O F F I G U R E S
/

1 . , w a t e r R i g h t s D i v e r s i o n A l l o w a n c e
2 . L o c a t i o n M a p - J u d g e / A n c h o r T u n n e l
3 . C h e m i c a l A n a l y s i s - J u d g e / A n c h o r T u n n e l , 1974
4 . C h e m i c a l A n a l y s i s - J u d g e / A n c h o r T u n n e l , 1981
5 . L o c a t i o n M a p - A l l i a n c e T u n n e l
6 . C h e m i c a l A n a l y s i s - A l l i a n c e T u n n e l , 1974
7 . C h e m i c a l A n a l y s i s - A l l i a n c e T u n n e l , 1981
8 . L o c a t i o n M a p - T h e r i o t S p r i n g s
9 . C h e m i c a l A n a l y s i s - T h e r i o t S p r i n g s , 1975

10.- C h e m i c a l A n a l y s i s - T h e r i o t S p r i n g s , 1981
1 1 . B a c t e r i o l o g i c a l A n a l y s i s - T h e r i o t S p r i n g s , 1981
1 2 . L o c a t i o n M a p - P a c i f i c B r i d g e W e l l
1 3 . W e l l D r i l l e r s R e p o r t - P a c i f i c B r i d g e W e l l
1 4 . C h e m i c a l A n a l y s i s - P a c i f i c B r i d g e W e l l , 1974
1 5 . C h e m i c a l A n a l y s i s - P a c i f i c B r i d g e w e l l , 1980
1 6 . P u m p D r a w d o w n C u r v e - P a c i f i c B r i d g e W e l l
1 7 . P u m p D r a w d o w n curve - P a c i f i c B r i d g e W e l l - 1982
1 8 . C h e m i c a l A n a l y s i s - S p i r o T u n n e l , 1971
1 9 . C h e m i c a l A n a l y s i s - S p i r o T u n n e l , 1974
2 0 . C h e m i c a l A n a l y s i s - S p i r o T u n n e l , 1979
2 1 . C h e m i c a l A n a l y s i s - T h a y n e s S h a f t , 1974
2 2 . L o c a t i o n M a p - P r e s e n t D e v e l o p e d P o t e n t i a l S o u r c e s
2 3 . W e l l D r i l l e r s R e p o r t - P a r k M e a d o w s W e l l
2 4 . C h e m i c a l A n a l y s i s - P a r k M e a d o w s W e l l , 1979B a c t e r i o l o g i c a l A n a l y s i s - P a r k M e a d o w s w e l l , 1979
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O E M I C A L A N A L Y S I S
Laboratory: F o r d Chemical
Addre s s : S a l t Lake City
S a m p l e N o . : " J u d g e T u n n e l 1 1

Location: J u d g e Tunnel

C l i e n t : Park C i t y M u n i c i p a l C o r p ,
Proje c t : J u d g e Tunnel Source
Date: March 8, 1974
C e r t i f i c a t eof Analys i s : 74-763

Chemical;

A l k a l i n i t y as CaC03
Arsenic as As
Bicarbonate as HC03
Cadmium as Cd
Carbon Diox id e , C02
C h l o r i d e as Cl
Chromium as C r ( t o t )
Copper as Cu
Hardness as CaC03
Iron as Fe ( d i s s . )
Lead as Pb
Manganese as Mn
Nicke l as Ni
N i t r i t e as N02-N
Potassium as K
S i l i c a , Si02 ( d i s s . )
Sodium as Na
Suspended S o l i d s
T u r b i d i t y
pH units

Resul t s : Limit s:
mg/1

100.0
0.00

121.2
0.000

0.50

0.01
184.0
. 0.09

0.004
0.00

1.35
0.60
1.80

0.30
7.45

mg/1

0.05
•»

0.010

250

1.0

0.05
0.05

5 NTU
6.5-8.5

Chemical:
Ammonia as NH3-N
Barium as Ba
Boron as B
Calcium as Ca
Carbonate as C03
Chromium as Cr
Conduc t iv i ty
F l u o r i d e as F
H y d r o x i d e as OH
Iron as Fe(Total)
Magnesium as Mg
Mercury as Hg
N i t r a t e as N03-N
Phosphat e P04-P
Selenium as Se
Silver as Ag
S u l f a t e as S04
Total Diss. S o l i d s
Zinc as Zn

Result s: Limit s:
mg/1

0.00
0.00

60.0
0.00
0.00

mg/1

1.0

0.05
405.7 umhos/cm

0.39 1.4-2.4(1)

0.12
8.10
0.000
0.77
0.20
0.00
0.001

86.0
280.0

0.05

0.3

0.002
10.0

0.01
0.05
1000
2000
5.0

N o t e : Limits taken from Utah S t a t e Public Drinking W a t e r Regu la t i on s , Rev. 5-81.Consul t Regulat ions to determine if l imi t s are maximum or recommended.(1) Depends on maximum dai ly air temperature.

J U D G E / A N C H O RT U N N E LC H E M I C A L .
F I G U R E3

- 224 -



C H E M I C A L A N A L Y S I S
Laboratory: S t a t e H e a l t h
A d d r e s s : Univers i ty of Utah CampusS a l t Lake C i t y , U t a h
S a m p l e N o . : " J u d g e Tunnel"
Location: J u d g e Tunnel W a t e r Box

C l i e n t : Park C i t y M u n i c i p a l Corp .
P r o j e c t : J u d g e Tunnel Source

Date: May 11, 1981
C e r t i f i c a t eof Analy s i s : C 812107

Chemical: Resul t s ; L i m i t s ;
mg/1 mg/1

A l k a l i n i t y as CaC03 95.0
Arsenic as As 0.005 0.05
Bicarbonate as HC03 116
Cadmium as Cd 0.001 0.010
Carbon Dioxide, C02 < 1
Chloride as Cl < 2 250
Chromium as C r ( t o t ) • < 0.005
Copper as Cu 0.010 1.0
Hardness as CaC03 160
Iron as Fe ( d i s s . ) < 0.03
Lead as Pb < 0.05 0.05
Manganese as Mn 0.015 0.05
Nickel as Ni < 0.01
N i t r i t e as N02-N < 0.05
Potassium as K 1.0
S i l i c a , Si02 ( d i s s . ) 21.0
Sodium as Na 4.0
Suspended S o l i d s
T u r b i d i t y 0.6 5 NTU
pH Units 8.2 6.5-8.5

Chemical: Resul t s: Limi t s :
m g / 1 m g / 1

Ammonia as NH3-N
Barium as Ba <0.05 1.0
Boron as B 0.065
Calcium as Ca 50
Carbonate as C03 0
Chromium as Cr < 0.005 0.05
Conduc t iv i ty 320 umhos/cm
F l u o r i d e as F 0.15 1.4-2.4(1)
H y d r o x i d e as OH 0.00
Iron as Fe(Total) ' 0.11 0.3
Magnesium as Mg 9
Mercury as Hg 0.0001 0.002
N i t r a t e as N03-N .0.15 10.0
Phosphate PQ4-P 0.05
Selenium as Se < 0.001 0.01
Silver as Ag < 0.002 0.05
S u l f a t e as S04 66.0 1000
Total Oiss. S o l i d s 220 2000
Zinc as Zn 0.315 5.0

N o t e : Limits taken from Utah S t a t e Public Drinking Water Regulat ions , Rev. 5-81.Consult Regulat ions to determine if l imi t s are maximum or recommended.(1) Depends on maximum dai ly air temperature.

J U D G E / A N C H O RT U N N E L 1 S S 1C H E M I C A L A N A L Y S I S
F I G U R E4
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C H E M I C A L A N A L Y S I S
Laboratory: Ford Chemical
A d d r e s s : S a l t Lake C i t y
S a m p l e N o . : "All ianc e Tunnel"
Location: A l l i a n c e T u n n e l

Client: Park C i t y Municipal Corp.
P r o j e c t : A l l i a n c e T u n n e l
Date: March 8, 1974
C e r t i f i c a t eof A n a l y s i s : 74-764

Chemica l;
A l k a l i n i t y as CaC03
Arsenic as As
Bicarbonate as HC03
Cadmium as -Cd
Carbon Diox id e , C02
C h l o r i d e as Cl
Chromium as C r ( t o t )
Copper as Cu
Hardness as CaC03
Iron a s Fe ( d i s s . )
Lead as Pb
Manganese as Mn
Nicke l as Ni
N i t r i t e as N02-N
Potass ium as K
S i l i c a , Si02 ( d i s s . )
Sodium as Na
Suspended S o l i d s
T u r b i d i t y
pH U n i t s

Resul t s: Limit s:
mg/1

140.0
0.00

169.6
0.000

1.00

_ 0.03
226.0

0.10
. 0.025

0.00

1.44
0.47
2.0

0.17
7.90

mg/1

O.Q5

0.010

250

1.0

0.05
0.05

5 NTU
6.5-8.5

Chemical;
Ammonia as NH3-N
Barium as Ba
Boron as B
Calcium as Ca
Carbonate as C03
Chromium as Cr
Conduct iv i ty
F l u o r i d e as F
H y d r o x i d e as OH
Iron a s Fe(Total)
Magnesium as Mg
Mercury as Hg
N i t r a t e as N03-N
P h o s p h a t e P04-P
Selenium as Se
Silver as Ag
S u l f a t e as S04
Total Diss. S o l i d s
Zinc as Zn

Resul t s: ^ L i m i t s :
mg/1

0.00
0.00

69.60
0.00
0.00

mg/1

1.0

0.05
498.0 umhos/cm

0.36 1.4-2.4(1)

0.15
12.40
0.000
0.85
0.26
0.00
0.000

87.0
344.0

0.17

0.3

0.002
10.0

0.01
0.05
1000
2000
5.0

N o t e : Limits taken f r o m Utah S t a t e Publ i c Drinking W a t e r Regula t i on s , Rev. 5-81.Consult Regulations to determine if l imi t s are maximum or recommended.(1) Depends on maximum d a i l y air t emperature .

A L L I A N C E T U N N E L1S74C H E M I C A L A N A L Y S I S
F I G U R E6
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C H E M I C A L A N A L Y S I S
Laboratory: S t a t e H e a l t h
A d d r e s s : Univer s i ty of utah CampusS a l t Lake C i t y , U t a h
S a m p l e N o . : "All iance Tunnel"
Location: Alliance Tunnel Water Box

C l i e n t : Park C i t y M u n i c i p a l C o r p .
P r o j e c t : A l l i a n c e Tunnel

Date: May 11, 1981
C e r t i f i c a t eof Analys i s : C 812106

Chemica l :

A l k a l i n i t y as CaC03
Arsenic as As
Bicarbonate as HC03
Cadmium as Cd
Carbon D i o x i d e , C02
C h l o r i d e as Cl
Chromium as Cr(tot)'
C o p p e r as Cu
Hardne s s as CaC03
Iron as Fe ( d i s s . )
Lead as Pb
Manganese as Mn
Nicke l as Ni
N i t r i t e as NQ2-N
Potassium as K
S i l i c a , Si02 ( d i s s . )
Sodium as Na
Suspended S o l i d s
T u r b i d i t y
pH units

Resul t s : Limi t s :
mg/1

153.0
0.003

186.0
0.002
2.0
1.0

<0.05
0.015

282.0
<0.03

14.0
0.010

< 0.010
<0.05

1.0
14.0
8.0

0.3
8.1

mg/1
0.05

0.010

250

1.0

0.05
0.05

5 NTH
6.5-8.5

Chemi ca l ;
Ammonia as NH3-N
Barium as Ba
Boron as B
Calcium as Ca
Carbonate as C03
Chromium as Cr
Conduct ivi ty
F l u o r i d e as F
H y d r o x i d e as OH
Iron as Fe(Total)
Magnesium as Mg
Mercury as Hg
N i t r a t e as N03-N
Phosphate P04-P
Selenium as Se
Silver as Ag
S u l f a t e as S04
T o t a l Diss. S o l i d s
Zinc as Zn

Resul t s : L i m i t s :
mg/1

<0.05
0.055

90.0
0.0

<0.05

mg/1

1.0

0.05
520 umhos/cm

0.15
0.00
0.05

14.0
<0.0001
<0.05

0.04
< 0.001
< 0.002
125.0
360.0

0.425

1.4-2.4(1)

0.3

0.002
10.0

0.01
0.05
1000
2000
5.0

N o t e : Limits taken from Utah S t a t e Public Drinking water Regulat ions, Rev. 5-81.Consult Regulat ions to determine if l imi t s are maximum or recommended.(1) Depends on maximum da i ly air temperature.

A L L I A N C E T U N N E L1S81C H E M I C A L . A N A L Y S I S
C F I G U R E•7



T H E R 1 0 T S P R I N G S
L O C A T I O N MAP ° """ """"

F I G U R E



C H E M I C A L A N A L Y S I S
Labora tory: U t a h S t a t e H e a l t h Department
A d d r e s s : university of Utah CampusS a l t Lake C i t y , U t a h
S a m p l e N o . : "Theriot S p r i n g s "
Location: Ther i o t S p r i n g sO v e r f l o w Pipe

C l i e n t : Park C i t y M u n i c i p a l C o r p .
P r o j e c t : Ther io t S p r i n g s

Date: January 27, 1975
C e r t i f i c a t eof A n a l y s i s : 74-1993

Chemical: Resu l t s ; L i m i t s :
mg/1 mg/1

A l k a l i n i t y as CaC03 154.0
Arsenic as As 0.00 0.05
Bicarbonate as HC03 188.0
Cadmium as Cd 0.003 0.010
Carbon Diox id e , C02
Chlor ide as Cl 3.0 250
Chromium as C r ( t o t )
Copper as Cu 0.00 1.0
Hardness as CaC03 204.0
Iron as Fe ( d i s s . ) 0.01
Lead as Pb 0.006 0.05
Manganese as Mn 0.00 0.05
N i c k e l as Ni 0.005
N i t r i t e as N02-N 0.00
Potass ium as K 1.0
S i l i c a , Si02 ( d i s s . ) 12.0
Sodium as Na 3.0
Suspended S o l i d s
T u r b i d i t y 0.3 5 NTU
pH Unit s 6.5 6.5-8.5

Chemica l;
Ammonia as NH3-N
Barium as Ba
Boron as B
Calcium as Ca
Carbonate as C03
Chromium as Cr
C o n d u c t i v i t y
F l u o r i d e as F
H y d r o x i d e as OH
Iron a s Fe(Tota l)
Magnesium as Mg
Mercury as Hg
N i t r a t e as N03-N
P h o s p h a t e P04-P
Selenium as Se
S i l v e r as Ag
S u l f a t e as S04
T o t a l Diss. S o l i d s
Zinc as Zn

Resu l t s ; L i m i t s ;
^^•HMW^MMH^MB^ »mg/1 mg/1

0.00
0.00 1.0o-.o

58.0
0.0
0.002 0.05

410 umhos/cm
0.06
0.0
0.01

14.0
0.0
0.35
0.01
0.00
0.001

61.0
258.0

0.01

1.4-2.4(1)

0.3

0.002
10.0

0.01
0.05
1000
2000
5.0

N o t e : Limits taken f r o m Utah S t a t e Public Drinking W a t e r Regula t i on s , Rev. 5-81.Consul t Regulat ions to determine if l imi t s are maximum or recommended.(1) Depends on maximum d a i l y air temperature.

C H E M I C A L A N A L Y S I S
F I G U R E
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C H E M I C A L A N A L Y S I S
Laboratory: S t a t e H e a l t h
A d d r e s s : U n i v e r s i t y o f Utah CampusS a l t Lake C i t y , Utah
S a m p l e N o . : "Therio t S p r i n g s "
Location: Ther i o t S p r i n g s S p i g o t on PumpDischarge P i p i n g

C l i e n t : Park C i t y M u n i c i p a l C o r p .
P r o j e c t : T h e r i o t S p r i n g s
Date: August 20, 1981
C e r t i f i c a t eof A n a l y s i s : C 814960

Chemical: Results: Limits:
mg/1 mg/1

A l k a l i n i t y as CaC03 107.0
Arsenic as As 0.002 0.05
Bicarbonate as HC03 130.0
Cadmium as Cd < 0.001 0.010
Carbon Diox id e , CQ2 2.0
C h l o r i d e as Cl 2.0 250
Chromium as C r ( t o t ) < O.X5
C o p p e r as Cu < 0.010 1.0
Hardne s s as CaC03 152.0
Iron as Fe ( d i s s . )
Lead as Pb < 0.005 0.05
Manganese as Mn < 0.010 0.05
Nicke l as Ni < 0.010
N i t r i t e as N02-N <0.05
Potassium as K 1.0
S i l i c a , Si02 ( d i s s . ) 16.0
Sodium as Na 4.0
S u s p e n d e d S o l i d s
T u r b i d i t y 0.2 5 NTU
pH U n i t s . 8.0 6.5-8.5

Chemical;
Ammonia as NH3-N
Barium as Ba
Boron as B
Calcium as Ca
Carbonate as C03
Chromium as Cr
Conduc t iv i ty
F l u o r i d e as F
H y d r o x i d e as OH
Iron as Fe(Total)
Magnesium, as Mg
Mercury as Hg
N i t r a t e as N03-N
P h o s p h a t e P04-P
Selenium as Se
Silver as Ag
S u l f a t e as S04
T o t a l Diss. S o l i d s
Zinc as Zn

Results: Limi t s :
mg/1

<0.01
<0.05
<0.05

38.0
0.0

<0.005

mg/1

1.0

0.05
300 umhos/cm

0.10
0.00
0.05

14.0
< 0.0001

0.50
0.02

< 0.001
<0.002

49.0
194.0

85.0

1.4-2.4C1)

0.3

0.002
10.0

0.01
0.05
1000
2000
5.0

N o t e : Limits taken from Utah S t a t e Publ i c Drinking W a t e r Regula t i ons , Rev. 5-81.Consul t Regulat ions to determine if l imi t s are maximum or recommended.(1) Depends on maximum d a i l y air t emperature.

C H E M I C A L A N A L Y S I S
F I G U R E
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B A C T E R I O L O G I C A L A N A L Y S I S

Laboratory: U t a h S t a t e H e a l t h
A d d r e s s : S a l t Lake C i t y , Utah

' S a m p l e N o . : "Theriot S p r i n g s "
Location: Ther i o t S p r i n g s

Result s: N e g a t i v e (zero count)

Cli en t : Park C i t y Munic ipal C o r p .
P r o j e c t : Ther io t S p r i n g s
Date: August 20, 1981
C e r t i f i c a t eof A n a l y s i s : 04492
Comments: S a m p l e taken a f t e r t r ea tment .

NOTE: T h i s source water is only considered a c c ep tab l e for human consumption ifit has been treated. The raw spring water, prior to treatment, will notbe considered acceptable .
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r C H E M I C A L A N A L Y S I S
Laboratory: Ford Chemical Cl i en t: Park C i t y Municipal C o r p .
A d d r e s s : S a l t Lake C i t y , Utah Pro j e c t : P a c i f i c Bridge well
S a m p l e N o . : "Pac i f i c Bridge W e l l " Date: A p r i l 4, 1974
Location: P a c i f i c Bridge W e l lPark C i t y , Utah C e r t i f i c a t eof A n a l y s i s : 74-1213

Chemical:

A l k a l i n i t y as CaC03
Arsenic as As
Bicarbonate as HC03
Cadmium as Cd
Carbon Dioxide , C02
Chlor id e as Cl
Chromium as C r ( t o t )
C o p p e r as Cu
Hardnes s as CaC03
Iron a s F e ( d i s s ' . )
Lead as Pb
Manganese as Mn
Nicke l as Ni
N i t r i t e as N02-N
Potass ium as K
S i l i c a , Si02 ( d i s s .
Sodium as Na
Suspended S o l i d s
T u r b i d i t y
pH Uni t s

Result s:
mg/1

120.0
0.00

145.4
0.000
-

22.0
•»

0.05
240.0

0.10
0.00
0.00
-
-

' 1.10
) 0.20

11.5
-

0.05
7.4

L i m i t s ;
mg/1

-
0.05

•»

0.010
-

250
-

1.0
-

0.05
0.05

-
-
-
-
-
-

5 NTU
6.5-8.5

Chemical:
Ammonia as NH3-N
Barium as Ba
Boron as B
Calc ium as Ca
Carbonate as C03
Chromium as Cr
C o n d u c t i v i t y
F l u o r i d e as F
H y d r o x i d e as OH
Iron as Fe( T o t a l )
Magnesium as Mg
Mercury as Hg
N i t r a t e as N03-N
Phosphate P04-P
S e l e n i u m as Se
Silver as Ag
S u l f a t e as S04

. T o t a l Diss. S o l i d s
Zinc as Zn

Resul t s:
m g / 1
-

0.00
0.00

52.0
0.00
0.00

L i m i t s ;
mg/1

*>

1.0
-
-
-

0.05
531.0 umhos/cm

0.38
-

0.12
26.4
0.000
4.60
0.25
0.00
0.000

110.0
367.0

0.19

1.4-2.4(1)
-

0.3
'

0.002
10.0

-
0.01
0.05
1000
2000
5.0

N o t e : Limits taken f rom Utah S t a t e Public Drinking W a t e r Regulat ions, Rev. 5-81.Consul t Regula t ions to determine if l imi t s are maximum or recommended.(1) Depends on maximum da i ly air. temperature.

I W E L LC H E M I C A L .
F I G U R E14
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r C H E M I C A L A N A L Y S I S
Labora tory: U t a h S t a t e H e a l t h Department
A d d r e s s : Univer s i ty o f UtahS a l t Lake C i t y , U t a h
S a m p l e N o . : " P a c i f i c Bridge W e l l "
Locat ion: P a c i f i c Bridge wellPark C i t y , Utah

C l i e n t : Park C i t y M u n i c i p a l C o r p .
P r o j e c t : P a c i f i c Bridge well
Date: S e p t e m b e r 18, 1980
C e r t i f i c a t eof A n a l y s i s : C 804194

Chemica l;
A l k a l i n i t y as CaC03
Arsenic as As
Bicarbonate as HC03
Cadmium as Cd
Carbon D i o x i d e , C02
Chlor id e as Cl
Chromium as C r ( t o t )
C o p p e r as Cu
Hardnes s as CaC03
Iron as Fe ( d i s s . )
Lead as Pb
Manganese as Mn
Nickel as Ni
N i t r i t e as N02-N
Potassium as K
S i l i c a , Si02 ( d i s s . )
Sodium as Na
S u s p e n d e d S o l i d s
T u r b i d i t y *
pH Uni t s

Results: Limits:
mg/1

103.0
< 0.001
126.0
< 0.001

2.0
52.0

< 0.005
<0.10
272.0

<0.10
0.030

< 0.010
<0.05

1.0
17.0
18.0

8.0
8.1

mg/1

0.05

0.010

250
<•»

1.0

0.05
0.05

5 NTU
6.5-8.5

Chemical:

Ammonia as NH3-N
Barium as Ba
Boron as B
Calcium as Ca
Carbonate as C03
Chromium as Cr
C o n d u c t i v i t y
F l u o r i d e as F
H y d r o x i d e as OH
Iron a s Fe(Total)
Magnesium as Mg
Mercury as Hg
N i t r a t e as N03-N
Phospha t e P04-P
Selenium as Se
S i l v e r as Ag
S u l f a t e as S04
T o t a l Diss. S o l i d s
Zinc as Zn*

Results: Limits:
mg/1 mg/1

1.0<0.05
<0.05

66.0
0.0

< 0.005 0.05
605 umhos/ cm

0.10 1.4-2.4(1)
0.00
1.70 0.3

26.0
0.0002 0.002
4.15 10.0

< 0.03
< 0.001 0.01
< 0.002 0.05
1061 1000
356 2000

40.0 5.0

N o t e : Limits taken from Utah S t a t e Public Drinking Water Regula t i on s , Rev. 5-81.Consult Regulat ions to determine if l imi t s are maximum or recommended.(1) Depends on maximum d a i l y air temperature.•Results exceed secondary contaminant l e v e l s , but are not considered h a r m f u l .S t a i n i n g of hardward and laundry could occur.

W E L LC H E M I C A L
F I G U R E15
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P A C I F I C B R I D G E W E L L T E S T N O . 2 - 3 0 0 F O O T S E T T I N G

T i m e

09:0009:3010:0010:3011:0011:3012:0012:3013:0013:3014:0014:3015:0015:3016:0016:3017:00

D e p t h t oW a t e r L e v e l( F e e t )
30.0121.5139.0142.0145.0146.0147.5147.5147.5147.5147.5237.5255.0256.0259.0259.0259.0

F l o w R a t e( g p m )
0205192183178172167 .167167167167267277266263263263

D E P T H
( F e e t )

100 _

100 200 300
PLOW RATE( g p m )

W E L LP U M P D R A W D O W N
F I G U R E
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P A C I F I C B R I D G E W E L L T E S T N O . 2 - 3 5 0 F O O T S E T T I N GJ u l y 13, 1982

T i m e

08:0008:30000909101011111212131415161718

3000300030003000000000000019:00

300
D E P T H( f e e t )

200

100

D e p t h t oW a t e r L e v e l( F e e t )
20.0237.0276.0292.0.303.0311.0299.0290.0292.0292.0293.0

294.0294.0315.0314.0315.0

F l o w R a t e( g p m )

0226226226226224212210210207207
•»

207207214212212

100 200
FLOW R A T E ( g p m )

300

W E L L 1 S S 2P U M P DRAWDOWN CURVE
F I G U R E17
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C H E M I C A L A N A L Y S I S
Laboratory: F o r d Chemical C l i e n t : Park C i t y M u n i c i p a l C o r p .
A d d r e s s : S a l t Lake C i t y , Utah P r o j e c t : S p i r d Tunnel
S a m p l e N o . : "Park C i t y - Source "West D r i f t " Date: March 2, 1971
Location: S p i r o T u n n e l , W e s t D r i f t C e r t i f i c a t eof A n a l y s i s r 71-427

Chemical:
A l k a l i n i t y as CaC03
Arsenic as As
Bicarbonate as HC03
Cadmium as Cd
Carbon Dioxide , CC2
C h l o r i d e as Cl
Chromium as C r ( t o t )
Copper as Cu
Hardness as CaC03
Iron a s Fe ( d i s s . )
Lead as Pb
Manganese as Mn
Nicke l as Ni
N i t r i t e as N02-N
Potas s ium as K
S i l i c a , Si02 ( d i s s . )
S o d i u m as Na
Suspended S o l i d s
T u r b i d i t y
pH units

Results: Limits:
mg/1

150.0
0.00

181.0
0.00

12.0
0.00
0.06

471.0
0.28o.boo.oo

2.00
0.00
3.00

7.10

mg/1

0.05

0.010

250

1.0

0.05
0.05

5 NTU
6.5-8.5

Chemical:
Ammonia as NH3-N
Barium as Ba
Boron as B
Calcium as Ca
Carbonate as C03
Chromium as Cr
C o n d u c t i v i t y
F l u o r i d e as F
H y d r o x i d e as OH
Iron a s Fe(Tota l)
Magnesium as Mg
Mercury as Hg
N i t r a t e as N03-N
Phosphate P04-P
Selenium as Se
Silver as Ag
S u l f a t e as S04
Tota l Diss. S o l i d s
Zinc as Zn

Results: L i m i t s ;
mg/1 mg/1

» •

0.05 1.0
0.10 -

120.0
2.50
0.00 0.05

990.6 umho s / cm
0.76 1.4-2.4(1)

0.31
41.7
0.00
1.20
0.88
0.00
0.01

275.0
634.0

0.04

0.3

0.002
10.0

0.01
0.05
1000
2000
5.0

N o t e : Limit s taken f r o m Utah S t a t e Publ ic Drinking W a t e r Regu la t i on s , Rev. 5-81.Consul t Regulat ions to determine if l imi t s are maximum or recommended.(1) Depends on maximum d a i l y air t emperature .

S P I R Q T U N N E L .
C H E M I C A L . A N A L Y S I S

F I G U R EI B
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C H E M I C A L A N A L Y S I S
Laboratory: Ford Chemical
A d d r e s s : S a l t Lake C i t y , Utah
S a m p l e N o . : " W . E . S . #1"
Location: S p i r o T u n n e l , V i l e s t D r i f t

Cl i en t: Park Ci ty Municipal Corp.
P r o j e c t : S p i r o Tunnel
Date: February 15, 1974
C e r t i f i c a t eof A n a l y s i s : 74-676

Chemical: Result s: L i m i t s ;
mg/1 mg/1

A l k a l i n i t y as CaC03 128.0
Arsenic as As 0.00 0.05
Bicarbonate as HCQ3 155.0
Cacinium as Cd o'.OOO 0.010
Carbon Dioxide, C02
Chlor id e as Cl 2.0 250
Chromium as C r ( t o t )
Copper as Cu 0.00 1.0
Hardnes s as CaC03 410.0
Iron as Fe ( d i s s . ) 0.20
Lead as Pb 0.001 0.05
Manganese as Mn 0.00 0.05.
Nicke l as Ni
N i t r i t e as N02-N
Potassium as K 2.36 • -
S i l i c a , Si02 ( d i s s . ) 0.48
Sodium as Na 27.60
Suspended S o l i d s
T u r b i d i t y 0.66 5 NTU
pH Uni t s 7.55 6.5-8.5

Chemical;
Ammonia as NH3-N
Barium as Ba
Boron as B
Calcium as Ca
Carbonate as C03
Chromium as Cr
Conductivity
F l u o r i d e as F
H y d r o x i d e as OH
Iron a s Fe(Total)
Magnesium as Mg
Mercury as Hg
N i t r a t e as N03-N
Phosphate P04-P
Selenium as Se
Silver as Ag
S u l f a t e as S04
T o t a l Diss. S o l i d s
Zinc as Zn

Results: L i m i t s :
mg/1mg/1

0.01
0.00

104.0
0.00
0.00

1.0

0.05
947.0 umhos/cm

0.46 1.4-2.4(1)

0.25
36.0
0.00
0.99
0.10
0.00
0.003

327.50
654.0

0.03

0.3

0.002
10.0

0.01
0.05
1000
2000.
5.0

N o t e : Limits taken from Utah S t a t e Public Drinking W a t e r R e g u l a t i o n s , Rev. 5-81.Consult Regulations to determine if l imits are maximum or recommended.(1) Depends on maximum daily air temperature.

S P I R O T U N N E L . F I G U R E
C H E M I C A L A N A L Y S I S



C H E M I C A L A N A L Y S I S
Laboratory: Ford Chemical
Addre s s : S a l t Lake C i t y , Utah
S a m p l e N o . : West D r i f t
Location: S p i r o T u n n e l ,13,650 Feet From Portal

Client: Park C i t y Munic ipal Corp .
Proje c t : S p i r o Tunnel
Date: February 22, 1979 '
C e r t i f i c a t eof Analys i s: 79-1037

Chemical; Results: Limits:
mg/1 mg/1

A l k a l i n i t y as CaC03 144.0
Arsenic as As* 0.54 0.05
Bicarbonate as HCQ3 175.68
Cadmium as Cd <0.001 0.010
Carbon Dioxide, C02
Chlor id e as Cl <0.01 250
Chromium as C r ( t o t ) < 0.001
Copper as Cu 0.012 1.0
Hardness as CaC03 444.0
Iron as Fe ( d i s s . ) 0.202 .
Lead as Pb < 0.001 0.05
Manganese as Mn 0.025 0.05
Nickel as Ni < 0.001
N i t r i t e as N02-N <0.01
Potassium as K 1.779
S i l i c a , Si02 ( d i s s . ) 14.50
Sodium as Na 5.12
Suspended S o l i d s
T u r b i d i t y 0.58 5 NTU
pH U n i t s 7.68 6.5-8.5

Chemical;
Ammonia as NH3-N
Barium as Ba
Boron as 8
Calcium as Ca
Carbonate as C03
Chromium as Cr
Conductivity
F l u o r i d e as F
H y d r o x i d e as OH
Iron as Fe(Total)
Magnesium as Mg
Mercury as Hg
N i t r a t e as N03-N
Phospha t e P04-P
Selenium as Se
S i l v e r as Ag
S u l f a t e as S04
T o t a l Diss. S o l i d s
Zinc as Zn
S u r f a c t a n t s MBAS

Results; Limit s:
mg/1 mg/1

0.01 1.0
0.07

110.4
<0.01
< 0.001 0.05
825 umhos/cm

0.16 1.4-2.4(1)

0.262
40.32

< 0.0002
0.20

< 0.001
< 0.001
292.0
538.0

0.058
<0.05

0.3
«•

0.002
10.0

0.01
0.05
1000
2000
5.0

Note: Limits taken from Utah S t a t e Public Drinking Water Regulations, Rev. 5-81.Consult Regulations to determine if limits are maximum or recommended.(1) Depends on maximum daily air temperature.•Exceeds "Primary Drinking Water Standards , " Rev. 5-81, Utah Board of H e a l t h .

S P I R O T U N N E L .
C H E M I C A L A N A L Y S I S

F I G U R E
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C H E M I C A L A N A L Y S I S
Laboratory: Ford Chemical Laboratory Inc. Cl i en t: Bush 4 G u d g e l l
A d d r e s s : 40 west Louise AvenueS a l t Lake C i t y , Utah
S a m p l e N o . : "Thayne S h a f t "S a m p l e taken March 20, 1974
Location: Thayne S h a f t - Park City

P r o j e c t : T h a y n e S h a f t - Park C i t ynear S p i r o Tunnel
Date: March 25, 1974
C e r t i f i c a t eof Analy s i s : 74-969

Chemical :
A l k a l i n i t y as CaC03
Arsenic as As
Bicarbonate as HC03
Cadmium as Cd
Cyanide as CN
Chlor ide as Cl
Chromium as Cr(Hex)
C o p p e r as Cu
Hardne s s as CaC03
Iron a s Fe ( f i l t . )
Lead as Pb
Manganese as Mn
Nickel as Ni
N i t r i t e as N02-N
Potassium as K
S i l i c a , Si02 ( d i s s . )
Sodium as Na
S u s p e n d e d S o l i d s
T u r b i d i t y
pH Uhi t s

Results:
mg/1

60.0
0.00

72.70
0.000
0.00
0.50
0.00
0.00

210.0
0.10
0.000
0.00
-
-

2.40
0.55
5.40
-

0.12 JTU
7.50

Limits:
mg/1

- '
0.05

-
0.010

-
250
. -
1.0

-
-

0.05
0.05

-
-
-
«»

-
i»

5 N T U
6.5-8.5

Chemical:
Aluminium as Al
Barium as Ba
Boron as B
Calcium as Ca
Carbonate as C03
Chromium as Cr
Conduct ivi ty
F l u o r i d e as F
H y d r o x i d e as OH
Iron as Fe( T o t a l )
Magnesium as Mg
Mercury as Hg
N i t r a t e as N03-NsPhosphate P04
Selenium as Se
S i l v e r as Ag
S u l f a t e as S04
T o t a l Diss. S o l i d s
Zinc as Zn

Results:
mg/1
0.00
0.00
0.00

59.20
0.00
0.00

Limits:
mg/1

»

1.0
-
-
-

0.05
449.1 umhos/cm

0.74
-

0.12
14.80
0.000
0.58
0.33
0.00
0.000

154.0
310.0

0.13

1.4-2.4(1)
-

0.3
-

0.002
10.0

-
0.01
0.05
1000
2000
5.0

N o t e : Limits taken from Utah S t a t e Public Drinking Water Regulations, Rev. 5-81.Consult Regulations to determine if l imits are maximum or recommended.(1) Depends on maximum d a i l y air temperature.

F I G U R E

C H E M I C A L A N A L Y S I S
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Laboratory: F o r d Chemical
A d d r e s s : S a l t Lake C i t y , Utah
S a m p l e N o . : "Park Meadows W e l l "
Location: Park Meadows W e l l ,W e l l Discharge P i p e

C H E M I C A L A N A L Y S I S
C l i e n t : Park C i t y M u n i c i p a l C o r p .
P r o j e c t : Park Meadows W e l l
Date: October 3, 1976
C e r t i f i c a t eof A n a l y s i s : Chemical - 79-007461Bacteriological - 79-015068

Chemical; Results; Limit s;
mg/1 mg/1

A l k a l i n i t y as CaC03 188.00
Arsenic as As < 0.001 0.05
Bicarbonate as HC03 229.36
Cadmium as Cd <0.001 0.010
Carbon Diox ide , C02
C h l o r i d e as Cl 18.0 250
Chromium as C r ( t o t ) < 0.001
C o p p e r as Cu • 0.056 1.0
Hardnes s as CaC03 340
I r o n as Fe ( d i s s . ) 0.065
Lead as Pb < 0.001 0.05
Manganese as Mn 0.015 0.05
Nicke l as Ni < 0.001
N i t r i t e as N02-N
Potassium as K 3.500
S i l i c a , Si02 ( d i s s . ) 13.00
Sodium as Na 15.50
Suspended S o l i d s
T u r b i d i t y 5.00 5 NTU
OH Unit s 7.40 6.5-8.5

Chemical;
Ammonia as NH3-N
Barium as Ba
Boron as B
Calcium as Ca
Carbonate as C03
Chromium as Cr
Conduct iv i ty
F l u o r i d e as. F
H y d r o x i d e as OH
Iron as Fe(Total)
Magnesium as Mg
Mercury a s ' H g
N i t r a t e as N03-N
Phosphat e P04-P
Selenium as Se
Silver as Ag
S u l f a t e as S04
T o t a l Diss. S o l i d s
Zinc as Zn
Conforms MPN/100 ml

Results! Limits:
mg/1 mg/1

_ A

0.220 1.0
0.020

123.20
< 0.01

0.001 0.05
670 umhos/cm

0.14 1.4-2.4(1)

0.250
7.68

< 0.0002
1.30

< 0.001
0.012

150
433

0.023
<2.2

0.3

0.002
10.0

0.01
0.05
1000
2000
5.0
2.2

N o t e : Limits taken from Utah S t a t e Public Drinking Water Regulations, Rev. 5-81.Consult Regulations to determine if l imi t s are maximum or recommended.(1) Depends on maximum d a i l y air t emperature.

PARK M E A D O W SX A / E L L 19"7SC H E M I C A L A N A L Y S I S
F I G U R E
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P A R K C I T Y W A T E R R E S O U R C E S S T U D YA L T E R N A T I V E 1
Opinion of Probable Cost

S a t e l l i t e Wastewater Trea tment Plants
Sheet 1 of 2 June 1982
I T E M D E S C R I P T I O N Q U A N T I T Y U N I T P R I C E T O T A L C O S T

»East Canyon activated s l u d g es a t e l l i t e wastewater treat-ment plant
1. 1.5 mi l l ion ga l l on perd a y ( m g d ) activateds ludge wastewater treatmentp l a n t ( 3 , 4 ) 1,500,000 Gal. $ 3.50 $5,250,000.00
2. 20-inch diameter concretesewerline ' 300 L . F . 45.00 13,500.00
3. 4-foot diameter sanitarys e w e r ' m a n h o l e s 2 Each 1,250.00 2,500.00
4. Right-of-way permits andland acquisition Job L . S . 20,000.00

S U B T O T A L $5,286,000.00
Silver Creek aerated lagoonsystem - s a t e l l i t e waste-water treatment p lant

5. 2.5 mgd aerated lagoonwastewater treatmentp l a n t ( 5 ) 2,500,000 G a l . 3.00 $7,500,000.00
6. 8-inch diameter P . V . C .sewerline (4) 2,500 L . F . 13.20 33,000.00
7. 12-inch diameter P . V . C .sewerline • 11,000 L . F . 16.00 176,000.00

O P I N I O N OF fPROBABLE C O S T i Oi

A L T E R N A T I V EV _______________________

F I G U R E
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S a t e l l i t e W a s t e w a t e r Trea tmen t P l a n t sSheet 2 of 2 June 1982
I T E M D E S C R I P T I O N Q U A N T I T Y U N I T P R I C E T O T A L C O S T

8. 4-foot diameter sanitarysewer manholes 35 Each 1,200.00 42,000.00
9. Right-of-way permits andland acquisition Job L . S . 20,000.00

SUB TOTAL $ 7,771,000.00
TOTAL CONSTRUCTION COST $13,057,000.00

NOTES: 1. All items are furn i sh ed and i n s t a l l e d .2. All unit costs based on 1982 construction costs.3. S i z i n g based on year 2000 peak p o p u l a t i o n during the ski seasonusing an average 100 GPCD to the nearest 0.5 mgd. Assume S i l v e rCreek to East Canyon wastewater f l o w ratio is 2:1.4. U p g r a d i n g will not be required.5. See note 3; ugrading to a minimum 2.7 mgd will be required by year2020..6. 8-inch sewerline to be installed as gravity line r ep la c ing exi s t ingforce main connecting Park Meadows and Prospector Square.7. Since the engineer has no control over competi t ive b idding or marketcondi t ions , his opinion of probable construction costs provided forherein is made on the basis of his judgement as an engineer f a m i l i a rwith the construction industry. However , the engineer cannot anddoes not guarantee that p r o p o s a l s , b ids or the construction costswill not vary f rom opinions of probable cost prepared by him.
Prepared by;Checked b y : _D e p t . Head:"
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Sheet 1 of 2

P A R K C I T Y W A T E R R E S O U R C E S S T U D YALTERNATIVE 2
Opinion of Probabl e Cost

Recycle S n y d e r v i l l e Basin SewerImprovement District Was t ewat er E f f l u e n t
Tota l Length of Pipe l in e « 61,000 linear f e e t

November 1982
I T E M D E S C R I P T I O N Q U A N T I T Y U N I T P R I C E T O T A L C O S T

Recycle secondary treatede f f l u e n t from exi s t ing EastCanyon Treatment F a c i l i t y toMcLeod Creek at northern l imitsof Park C i t y (860 g p m )
1. 12-inch diametersecondary e f f l u e n ttransmission main
2. Pump s tat ion (two pumpsbu i ld ing and interiorp i p i n g ) .
3. Righ t-o f -way permits andland acquisition
4. Power and telephone

34,000 L . F .

J o b
J o b
Job

$19.00 $ 646,000.00

L . S . 60,000.00

L . S . 25,000.00
L . S . 15.000.00

SUB TOTAL $ 746,000.00
Recycle secondary treatede f f l u e n t from proposed S i l v e r CreekTreatment F a c i l i t y to the northernl imits of Park City (860 g p m )

5. 12-inch diametersecondary e f f l u e n ttransmission main
6. Pump station (twop u m p s , bui lding andinterior pumping

27,000 L . F .

Job

19.00 $ 513,000.00

L . S . . 30,000.00

O P I N I O N OFPROBABLE 'A L T E R N A T I V E 2 I
L n F I G U R E
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Sheet 2 of 2 Recycle S B S I D E f f l u e n tNovember 1982
I T E M D E S C R I P T I O N Q U A N T I T Y U N I T P R I C E T O T A L C O S T

7. Right-of-way permits andland acquisition
8. Power and telephone

J o b
Job

U . S .
L . S .

S U B T O T A L
T O T A L C O N S T R U C T I O N C O S T

$ 25,000.00
15,000.00

$ 583,000.00
$1,329,000.00

NOTES: 1. All items are furni shed and i n s t a l l e d .2. All unit costs are based on 1982 construction costs.3. Recycle transmission lines and pumps sized for fu ture wastewaterf l o w s correspondent to year 2000, 70* occupancy, 2.5 p e o p l e perunit, and 100 gpcd use.4. Since the engineer has no control over compe t i t iv e b i d d i n g or marketcondit ions , his opinion of probable construction costs provided forherein is made on the basis of his judgement as an engineer f a m i l i a rwith the construction industry. However, the engineer cannot anddoes not guarantee that p r o p o s a l s , bids or the construction costswill not vary from opinions of probable cost prepared by him.
Prepared by:Checked by:_Oept. H e a d :
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Sheet 1 of 3

P A R K C I T Y W A T E R RESOURCES S T U D Y
A L T E R N A T I V E 3

Opinion of Probable Cost
East Canyon S p r i n g s P i p e l i n e

Total Length of Pipe l ine 65,000 linear f e e t
November 1982

I T E M D E S C R I P T I O N Q U A N T I T Y U N I T P R I C E T O T A L C O S T

Schuster Creek area spring to BigBear H o l l o w well sites, watertransmission p i p e l i n e ( d e s i g n f l o ws 900 gpm)
1. Schuster S p r i n g co l l ec t ions y s t e m ( 3 )
2. Pump station (two pumps ,bu i ld ing and interiorp i p i n g )
3. 12-inch diameter watertransmission p i p e l i n e

Big Bear H o l l o w well sitesto water treatment p l a n t ; watertransmission p i p e l i n e (de s ignf l o w =2,700 g p m )
4. W e l l d r i l l i n g , developmentand pumphouse c o n s t r u c t i o n A )
5. East Canyon h o l d i n gt a n k ( 5 )
6. Pump station ( f o u rp u m p s , b u i l d i n g andinterior p i p i n g )

Oob

J o b

L.S. $ 50,000.00

L . S .

14,000 L.F. $25.00
S U B T O T A L

10 Ea. 60,000.00

20,000 G a l .

J o b

0.75

L . S .

40,000.00

350.000.00
$ 440,000.00

600,000.00

15,000.00

100, OX. 00

O P I N I O N OFPROBABLE C O S TA L T E R M A T 1VE 3
- 278 -

F I G U R E



Sheet 2 of 3 East Canyon S p r i n g s P i p e l i n eNovember 1982
I T E M D E S C R I P T I O N Q U A N T I T Y U N I T PRICE T O T A L C O S T

7. 16-inch diameter watertransmission p i p e l i n e

water treatment p l a n t toPark C i t y water transmissionp i p e l i n e ( d e s i g n f l o w =4,090 gpm)
8. 3 M3D water treatmentp l a n t ( 6 )
9. Pump s tation (six p u m p s ,b u i l d i n g and interiorp i p i n g )

10. 20-inch diameter watertransmission p i p e l i n e
11. H i g h w a y crossing

18,000 L.F. $31.00 $ 558.000.00
SUBTOTAL $1,273,000.00

3,000,000 G a l .

J o b

0.75 2,250,000.00

L . S .

33,000 L . F . 37.00
J o b L . S .

S U B T O T A L

DO, 000. 00

1,221,000.00
50,000.00

$3,651,000.00

12. T e l e m e t r y system
13. Right-o f-way permits andland acquisitions
14. Power and t e l ephone

Job L . S .

J o b L . S .
J o b L . S .

S U B T O T A L

100,000.00

25,000.00
30,000.00

$ 155,000.00

Summary

Subto ta l of Items 1 through 3Subto ta l of I t e m s 4 through 7Subto ta l of Items 8 through 11Sub to ta l of I t e m s 12 through 14
$ 440,000.001,273,000.003,651,000.00155,000.00

T O T A L C O N S T R U C T I O N C O S T $5.519,000.00
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East Canyon Spr ina s P i p e l i n eSheet 3 of 3 November 1982

NOTES: 1. All items are furnished and i n s t a l l e d .2. All unit prices are based on 1982 construction costs.3. Col l e c t i on system at Schuster Creek area spring includes grave l ,underdrain, p i p i n g , and co l l e c t ion box system.4. Unit costs for wel l s d r i l l e d , cased and equipped. '5. H o l d i n g tank to combine all spr ing , well and water treatment f l o w sfor temporary pre-pump storage.6. W a t e r treatment p lant sized for average d a i l y f l o w during skiseason. The f a c i l i t y will treat only East Canyon Creek waterequivalent t o Park C i t y ' s wastewater f l o w . I f ba c t e r i o l ogy t e s t s *prove that spring and or well water requires t r e a t i n g , treatmentcapacity will be increased to accommodate extra f l o w .7. Since the engineer has no control over compe t i t iv e b i d d i n g or- market c ond i t i on s , his opinion of probab l e construction costsprovided for herein is made on' the basis of his judgement as anengineer f a m i l i a r with the construction industry. However , theengineer cannot and does not guarantee that propo sa l s , bids or theconstruction costs will not vary f r o m opinions of probab l e costprepared by him.
Prepared by:Checked by;Dept . Head:_Z

- 282 -



P A R K C I T Y W A T E R R E S O U R C E S S T U D Y
A L T E R N A T I V E 4

Opinion of Probable Cost
East Canyon Creek P i p e Line

T o t a l Length o f P i p e l i n e
Sheet 1 of 1

40,000 linear f e e t
June 1982

I T E M D E S C R I P T I O N Q U A N T I T Y U N I T P R I C E T O T A L C O S T

1. 2,000,000 g a l l o n per day'water treatment p l a n t ( 3 , 4 )
2. Pump s tat ion (two 300 hpp u m p s , b u i l d i n g andinterior p i p i n g )
3. 16-inch diameter f o r c etransmission waterline
4. H i g h w a y crossing
5. T e l e m e t r y
6. Right-of-way permits andland acquisition
7. Power and t e l ephone

3,000,000 Gal. $ 0.75 $2,250,000.00

J o b L . S .

40,000

-

L . F .
J o b
J o b
J o b
Job

27.00
L . S .
L . S .

L . S .
L . S .

T O T A L C O N S T R U C T I O N C O S T

70,000.00

1,080,000.00
50,000.00
40,000.00

20,000.00
15,OOO.X

$3,525,000.00
NOTES: 1. All items furni shed and i n s t a l l e d .2. All costs based on 1982 construction costs.3. Water treatment plant sizing based average ski season p o p u l a t i o nusing an average wastewater f l o w of 100 gpcd in the year 2000.4. 2.70 mgd capaci ty is the average wastewater f l o w p r o j e c t e d for year2020.5. Since the engineer has no c o n t r o l ' o v e r c ompe t i t i v e b i d d i n g or marketconditions, his opinion of probable construction costs provided forherein is made on the basis of his judgement as an engineer fami l iarwith the construction industry. However , the engineer cannot anddoes not guarantee that p r o p o s a l s , bids or the construction costswill not vary f rom opinions of probable cost prepared by him.
Prepared by;Checked by:Dept. H e a d :

O P I N I O N O F 01

A L T E R N A T I V E
F I G U R E
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P A R K C I T Y W A T E R R E S O U R C E S S T U D YA L T E R N A T I V E 5
Opinion of Probable Cost

Smith-Morehouse water Exchange
Sheet 1 of 1 June 1982

I T E M D E S C R I P T I O N Q U A N T I T Y U N I T P R I C E T O T A L C O S T

1. Pump S t a t i o n - f our 360 hp Job L . S . $200,000.00concrete sumphouse,discharge p i p i n g , starterp a n e l s ( 3 )
2. 12-inch diameter discharge 900 L . F . $60.00 54,000.00column with u t i l i t y cables
3. Discharge column outlet dob L . S . 30,000.00works
4. Drain tunnel portal outlet Job L . S . 50,OX.00and p i p i n g
5. Flow diversion structure Job L . S . 50,000.00and p i p i n g
6. Phone and power Job L . S . 20,800.00
7. Weber-Provo Diversion Canal Job L . S . 50,000.00improvements(4)

T O T A L C O N S T R U C T I O N C O S T $454,000.00
NOTES: 1. All items are furni shed and i n s t a l l e d .2. All costs are based on 1982 construction costs.3. Pump s tation and accessories to be in s ta l l ed in Ontario S h a f t #3.4. Improvement shall be made if requested by the Weber Basin W a t e rConservancy District.5. Since the engineer has no control over c o m p e t i t i v e b i d d i n g ormarket conditions, his opinion of probable construction costsprovided for herein is made on the basis of his j udgement as anengineer fami l iar with the construction industry. H o w e v e r , theengineer cannot and does not guarantee that p r o p o s a l s , bids or theconstruction costs wil l not vary f rom opinions of p r o b a b l e costprepared by him.
Prepared by:Checked by:Dept . "

t O P I N I O N OFPROBABLE C O S T k J ,
5 * ^̂  m. *\\^^r
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P A R K C I T Y W A T E R R E S O U R C E S S T U D YA L T E R N A T I V E 6
Opinion of Probable Cost

Smith-Morehouse Reservoir P i p e l i n e
T o t a l Length of P i p e l i n e s 143,000 linear f e e t

Sheet
I T E M
1.
2.

3.
4.

1 Of 1

D E S C R I P T I O N

6 mgd water treatmentplant
22-inch water transmissionl i n e ( 3 )
Power and phone
Right-of-way permits and

Q U A N T I T Y U N I T P R I C E

6,000,000 Gal $ .40

143,000 L.F. 39.00

J o b L . S .
J o b L . S .

June 1982

T O T A L C O S T
»

$2,400,000.00

5,577,000.00

30,000.00
50,000.00land acquisition

T O T A L C O N S T R U C T I O N C O S T $8,057,000.00
N O T E S : 1.2.3.4.

All items are furnished and in s ta l l ed .All costs are based on 1982 construction costs.7595 of the transmission water line will be in earth shoulder.Since the engineer has no control over competi t ive b i d d i n g ormarket condi t ions , his opinion of probab l e construction costsprovided for herein is made on the basis of his judgement as anengineer f a m i l i a r with the construction indus try. H o w e v e r , theengineer cannot and does not guarantee that p r o p o s a l s , bids or theconstruction costs will not vary f r o m opinions of probab l e costprepared by him.
Prepared by;Checked by: •Dept . ~

O P I N I O N OFPROBABLEA L T E R M A T I V E &
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P A R K C I T Y W A T E R R E S O U R C E S S T U D YA L T E R N A T I V E 7
Opinion of Probab l e Cost

Weber River/Oakley Transmiss ion P i p e l i n e
T o t a l Length of P i p e l i n e * 82,000 linear f e e t

Sheet
I T E M
1.
2.

3.

1 Of 1

D E S C R I P T I O N

Diversion dam/transmis s ions y s t e m ( 3 )
6.0 mgd water treatmentp lan t
Pump S t a t i o n ( s i x 225 hp

Q U A N T I T Y U N I T P R I C E

J o b L . S .

6,000,000 Gal . $ .40

J o b L . S .

J u n e 1982
T O T A L C O S T

»

$ 200,000.00

2,400,000.00

140,000.00p u m p s , bu i ld ing andinterior p i p i n g
4. 22-inch diameter d u c t i l eiron transmission line
5. Phone and power
6. Right-of-way permits and- land acquisition

82,000 L . F .

J o b
Job.

39.00 3,198,000.00

L . S . 30,000.00
L . S . 50,000.00

TOTAL CONSTRUCTION COST $6.018.000.00
N O T E S : 1.2.3.

All items are furn i sh ed and i n s t a l l e d .All costs are based on 1982 construction costs.Collect water f rom Weber River, pump and transmit to watertreatment f a c i l i t y .Since the engineer has no control over c o m p e t i t i v e b i d d i n g ormarket condit ions, his opinion of probable construction costsprovided for herein is made on the basis of his j udgemen t as anengineer f a m i l i a r with the construction indus try. However, theengineer cannot and does not guarantee that p r o p o s a l s , bids or theconstruction costs wil l not vary f rom opinions of probab l e costprepared by him.
Prepared by;Checked by;Dent. H e a d :O P I N I O NPROBABL F I G U R E
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P A R K C I T Y W A T E R R E S O U R C E S S T U D Y
A L T E R N A T I V E 8

Sheet 1 of 1

Opinion of Probable Cost
Park Meadows W e l l No. 2

J u n e 1982

I T E M D E S C R I P T I O N Q U A N T I T Y U N I T P R I C E

p u m p , housing andinterior p i p i n g
3. Integrat e with te lemetrysystem
4. 14-inch diameter P . V . C .waterline

J o b
J o b

L . S .
U . S .

3,400 L.F. $30.00
T O T A L C O N S T R U C T I O N C O S T

T O T A L C O S T

1.
2.

D r i l l , case, d eve l op ,and test w e l l ( 3 )
Pumphouse (360 hp

•
Job L . S . $ 60,000.00

80,000.00

8,000.00

$102.000.00
$250,000.00

NOTES: 1. All items are furnished and in s ta l l ed .2. All unit costs based on 1982 construction costs.3. Drill well for 24-inch diameter.4. Since the engineer has no control over compe t i t ive b i d d i n g ormarket condi t ions , his opinion of probable construction costsprovided for herein is made on the basis of his judgement as anengineer f a m i l i a r with the construction industry. However , theengineer cannot and does not guarantee that p r o p o s a l s , b ids or theconstruction costs will not vary f rom opinions of probable costprepared by him.
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A P P E N D I X A - l

C l i m a t e
The general c l i m a t e o f th e s t u d y ^area i s c h a r a c t e r i z e d by l ow
h u m i d i t y , a b u n d a n t s u n s h i n e w i t h r e l a t i v e l y l i g h t p r e c i p i t a t i o n ,
a n d a l a r g e range o f annual t e m p e r a t u r e s . T h e f r o s t - f r e e
i r r i g a t i o n s ea son g e n e r a l l y a v e r a g e s 7 5 d a y s .
S u m m e r t e m p e r a t u r e s a r e m o d e r a t e w i t h h i g h s a v e r a g i n g 6 5 ° t o 7 5 °
F a n d l o w s r a n g i n g b e t w e e n 4 5 ° a n d 5 5 ° F . D a y t i m e a n d n i g h t t i m e
t e m p e r a t u r e s f l u c t u a t e a s much a s 3 5 ° F . w i n t e r d a y t i m e
t e m p e r a t u r e s a v e r a g e 2 5 ° F w i t h l o w s r a n g i n g f r o m 0 ° t o 1 8 ° F .
W i n t e r d a y a n d n i g h t t e m p e r a t u r e s f l u c t u a t e a p p r o x i m a t e l y 2 0 °
F . T e m p e r a t u r e s above 9 5 ° F i n t h e summer a n d . l e s s t h a n m i n u s
20° F in the w i n t e r occur a p p r o x i m a t e l y one s eason out o f f o u r .
M e a n annual p r e c i p i t a t i o n is 19 inches at an e l e v a t i o n of 7,050
f e e t above mean s e a l e v e l ( M . S . L . ) . T h e mean annual s n o w f a l l a t
t h i s e l e v a t i o n i s a p p r o x i m a t e l y 143 inches. Mean annual
p r e c i p i t a t i o n in the s u r r o u n d i n g v a l l e y areas a v e r a g e s about 16
inches. M o u n t a i n o u s areas a p p r o a c h 40 to 50 inche s in annual
p r e c i p i t a t i o n .

M o s t o f t h e p r e c i p i t a t i o n occurs f r o m O c t o b e r t h r o u g h M a y . O n
t h e a v e r a g e , p r e c i p i t a t i o n i s h e a v i e s t i n M a r c h " a n d A p r i l .
T h u n d e r s t o r m s account f o r most o f t h e m o i s t u r e d u r i n g A u g u s t ,
w h i c h i s u s u a l l y t h e w e t t e s t m o n t h o f t h e s u m m e r . T h e
h y d r o l o g i c e f f e c t s o f t h u n d e r s t o r m s a r e u s u a l l y n e g l i b l e a s l o w
h u m i d i t y c o u p l e d w i t h r e l a t i v e l y h i g h d a y t i m e t e m p e r a t u r e s
q u i c k l y e v a p o r a t e m o i s t u r e i n s o i l .
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P r e v a i l i n g w i n d s f l o w i n a west t o east p a t t e r n , w i n d s i n t h e
m o u n t a i n o u s and v a l l e y areas are g e n e r a l l y no t g r e a t e r t h a n 20
t o 4 0 m i l e s p e r hour ( m p h ) . H o w e v e r , s t r o n g w i n d s a p p r o a c h i n g
50 to 60 mph or h i g h e r are not u n c o m m o n in the m o u n t a i n s d u r i n g
win t e r . S i m i l a r s t r o n g w i n d s a r e a l s o a s s o c i a t e d w i t h summer
t h u n d e r s t o r m s .

G e o l o g y
T h e g e o l o g i c f o r m a t i o n s i n t h e s t u d y area g e n e r a l l y c o n s i s t o f
m e t a m o r p h i c q u a r t z i t e s a n d s e d i m e n t a r y s a n d s t o n e s , l i m e s t o n e s ,
s h a l e s a n d a l l u v i a l d e p o s i t s r a n g i n g i n a g e f r o m L o w e r
M i s s i s s i p i a n ( 3 4 5 m i l l i o n y ear s a g o ) t o more recent Q u a t e r n a r y
( 5 0 0 , 0 0 0 year s a g o ) .

T h e p r e d o m i n a n t s u r f a c e g e o l o g i c f o r m a t i o n i s t h e u n c o n s o l i d a t e d
q u a t e r n a r y a l l u v i u m s or g l a c i a l and river s i l t , sand and grave l
d e p o s i t s c o m p r i s i n g over 40 p e r c e n t of the l a n d area. S e v e r a l
o u t c r o p p i n g s o f t h e N u g g e t S a n d s t o n e , T w i n Cre ek L i m e s t o n e
Q u a r t z i t e , W e b e r , T h a y n e s a n d A n k a r a h S h a l e , L i m e s t o n e ,
S a n d s t o n e a n d Q u a r t z i t e f o r m a t i o n s occur w i t h i n t h e m o u n t a i n o u s
t e r r a i n o f t h e s t u d y area a n d p r o v i d e t h e c o n s o l i d a t e d m e m b e r s
o f t h e l o c a l g e o l o g y . T h e i n t r u s i v e i g n e o u s rocks o f u p p e r
P e r m i a n A g e ( 2 5 0 m i l l i o n year s a g o ) , a l t h o u g h n o t c o n t i n u o u s
w i t h i n t h e s t u d y ar ea , have p r o v i d e d s i g n i f i c a n t m i n i n g m a t e r i a l
in the p a s t .
E x t e n s i v e f a u l t i n g h a s o c curred i n a l a r g e number o f l o c a l i t i e s
a n d h a s p r o v i d e d t h e ba s i s o f s i g n i f i c a n t f r a c t u r e zones f o u n d
in t h e area t o b e o f w a t e r b e a r i n g c a p a c i t i e s . All f a u l t zones
w i t h i n the s t u d y area are r e g a r d e d as i n a c t i v e .
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T h e g e o l o g y o f t h e o u t l y i n g areas a l s o c o n s i s t s o f s i g n i f i c a n t
a l l u v i a l d e p o s i t s , b u t c o n t a i n s a s i t s p r i m a r y f e a t u r e e x t r u s i v e
i g n e o u s a n d a n d e s i t e p y r o c l a s t i c s ( o r v o l c a n i c s ) o f T e r t i a r y A g e
( 6 5 m i l l i o n t o 3 m i l l i o n year s a g o ) . I n a d d i t i o n , t h e o r o g e n i c
rise o r m o u n t a i n o u s g r o w t h o f t h e U i n t a s r ev ea l s l i m e s t o n e s o f
ear l i e r ages t r a c i n g back to the P r e c a m b r i a n p e r i o d or over 500
m i l l i o n years ago.

T o p o g r a p h y
T h e r e l i e f w i t h i n t h e s t u d y area var i e s f r o m a h i g h o f 10,000
f e e t above M . S . L . i n t h e W a s a t c h R a n g e t o a l o w o f 6 , 6 0 0 f e e t
above M . S . L . i n t h e R i c h a r d s o n F l a t area.
T h e t o p o g r a p h y ranges f r o m g e n t l y s l o p i n g t o m o d e r a t e l y s l o p i n g
f l o o d p l a i n s - a l o n g t h e M c L e o d a n d S i l v e r C r e e k d r a i n a g e s t o
e x t r e m e l y s t e e p s l o p e s i n t h e W a s a t c h M o u n t a i n r a n g e ( s e e
E x h i b i t 2 ) . T h e o u t l y i n g areas o f t h e s t u d y area e x h i b i t t h e
same range o f t o p o g r a p h i c c o n d i t i o n s w i t h a r e l i e f v a r i a t i o n o f
7800 f e e t above M . S . L . i n t h e U i n t a p o r t i o n o f t h e W a s a t c h
N a t i o n a l F o r e s t a t th e S m i t h - M o r e h o u s e area t o 6,000 f e e t above
M . S . L . i n t h e K a m a s V a l l e y area.
T h e p r e d o m i n a n t f e a t u r e s i n c l u d e t h e W a s a t c h R a n g e a l o n g t h e
west b o u n d a r y o f t h e s t u d y area f r o m t h e East C a n y o n R e s e r v o i r
n o r t h w e s t o f t h e s t u d y area r u n n i n g S o u t h t o w a r d s t h e H e b e r
V a l l e y . G e n t l e r t e r r a i n , i n c l u d i n g t h e K e e t l y a r e a , t h e W e s t
H i l l s , a n d t h e K a m a s V a l l e y , l i e s t o t h e n o r t h e a s t a n d e a s t .
R o c k p o r t L a k e , a r e s e rvo ir a l o n g t h e W e b e r R i v e r , l i e s t o t h e
n o r t h e a s t o f t h e s t u d y area a n d t o t h e n o r t h w e s t o f t h e K a m a s
V a l l e y . W e s t o f t h e K a m a s V a l l e y a r e t h e U i n t a M o u n t a i n s
( W a s a t c h N a t i o n a l F o r e s t ) , h e a d w a t e r source o f t h e W e b e r R i v e r
a n d t h e S m i t h - M o r e h o u s e R e s e r v o i r .
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S u r f a c e w a t e r
T h e m a j o r s u r f a c e w a t e r s ource s o f t h e s t u d y area a r e t h e
M c L e o d , K i m b a l l a n d S i l v e r creeks. A s c o m p o n e n t s o f t h e W e b e r
River d r a i n a g e a r e a , t h e s e w a t e r c our s e s e v e n t u a l l y c o n v e r g e
w i t h t h e W e b e r River. M c L e o d Creek a n d K i m b a l l Cr«ek f l o w in t o
the Eas t C a n y o n C r e e k in th e S n y d e r v i l l e Basin nor th o f th e
s t u d y area which f l o w s in to t h e East C a n y o n Res ervo ir . W a t e r
f r o m t h e Res ervo i r f l o w s into t h e W e b e r River near M i l t o n .
S i l v e r Cre ek merges w i t h t h e W e b e r River a t W a n s h i p .
T h e h e a d w a t e r s o f t h e W e b e r River Bas in b eg in i n t h e U i n t a
M o u n t a i n s p o r t i o n o f t h e w a s a t c h N a t i o n a l F o r e s t . M a j o r
h e a d w a t e r t r i b u t a r i e s i n c l u d e t h e S o u t h F o r k W e b e r , East F o r k
w e b e r , M i d d l e F o r k W e b e r a n d t h e S m i t h - M o r e h o u s e C r e e k . T h e
S m i t h - M o r e h o u s e Creek c o n t a i n s a 700 to 800 a c r e - f o o t r e s ervo ir
in it s d r a i n a g e area, and p l a n s have been i n i t i a t e d to e n l a r g e
the r e s e rvo ir to 7,900 acre f e e t .
T h e W e b e r River c o n t i n u e s west f r o m t h e W a s a t c h N a t i o n a l F o r e s t
in t o t h e K a m a s V a l l e y . W e b e r River d r a i n a g e c o n t i n u e s t h r o u g h
t h e K a m a s V a l l e y t h r o u g h O a k l e y , P e o a a n d in t o t h e R o c k p o r t
R e s e r v o i r . I m m e d i a t e l y u p s t r e a m f r o m O a k l e y , a t r a n s - b a s i n
( W e b e r B a s i n t o P r o v o B a s i n ) d i v e r s i o n i s e n c o u n t e r e d , t h e
W e b e r - P r o v o D i v e r s i o n C a n a l . S o m e w a t e r i s a l s o d i v e r t e d f r o m
Beaver C r e e k near K a m a s i n t o t h e W e b e r - P r o v o D i v e r s i o n C a n a l .
P r e s e n t l y , t h e O n t a r i o D r a i n T u n n e l N o . 2 d r a i n s p o r t i o n s o f
e x i s t i n g m i n i n g s h a f t s i n t h e area a n d e v e n t u a l l y runs i n t o t h e
P r o v o River v i a D r a i n T u n n e l C r e e k .
D e t a i n e d w a t e r f r o m t h e R o c k p o r t R e s e r v o i r i s r e l e a s e d wher e t h e
W e b e r R i v e r c o n t i n u e s t h r o u g h W a n s h i p a t t h e S i l v e r C r e e k / W e b e r
R i v e r c o n f l u e n c e , t h r o u g h Echo R e s e r v o i r , t h r o u g h M i l t o n a t t h e
Eas t C a n y o n C r e e k / W e b e r R i v e r c o n f l u e n c e a n d f i n a l l y t o t h e
G r e a t S a l t L a k e .
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T h e M c L e o d , K i m b a l l a n d E a s t C a n y o n c r e ek s have been c l a s s i f i e d
by th e U t a h S t a t e D i v i s i o n o f H e a l t h a s C l a s s 28 , 3A and 4 ( s e e
A p p e n d i x A - 7 , U t a h S t a t e Board o f H e a l t h , S t a n d a r d s o f Q u a l i t y
f o r W a t e r s o f t h e S t a t e ) . T h e y have a l s o been c l a s s i f i e d b y t h e
U t a h D i v i s i o n o f W i l d l i f e R e s o u r c e s a s C l a s s I I I w a t e r , wh i ch
a r e c o n s i d e r e d i m p o r t a n t f i s h e r i e s where f l o w a n d w a t e r q u a l i t y
ar e c l o s e l y m o n i t o r e d . A n n u a l w a t e r f l o w on M c L e o d C r e e k ha s
been observed to average 10 to 15 cubic f e e t per s e cond (cfs)
w i t h i n t h e s t u d y area, w i t h c r i t i c a l l o w f l o w s o f 6 t o 7 c f s - .
C o m b i n e d f l o w f o r t h e M c L e o d a n d K i m b a l l C r e e k s a t t h e E a s t
C a n y o n c o n f l u e n c e has been o b s e r v e d to be 20 to 25 c f s . A n n u a l
wat er f l o w on East C a n y o n C r e e k has been o b s e r v e d to a v e r a g e 40

' t o 5 0 c f s w i t h c r i t i c a l l o w f l o w s o f 1 5 c f s . E x t r e m e f l o w s f o r
Eas t C a n y o n C r e e k range f r o m 0 . 2 0 c f s ( r e c o r d e d i n D e c e m b e r o f
1 9 6 4 ) t o 8 7 2 c f s ( r e c o r d e d i n M a y o f 1 9 5 2 ) .
East C a n y o n Reservoir h a s t h e p o t e n t i a l s t o r a g e c a p a c i t y o f
49,010 acre f e e t o f water. All wa t e r u s a g e and d o w n s t r e a m
d i s c h a r g e i s m a i n t a i n e d b y t h e W e b e r Bas in W a t e r C o n s e r v a n c y
D i s t r i c t ( W B W C D ) .
A l l wa t er s a s s o c i a t e d w i t h t h e W e b e r River f r o m t h e head w a t e r s
t o R o c k p o r t a r e c l a s s i f i e d b y t h e S t a t e Board o f H e a l t h a s C l a s s
2 8 , 3 A a n d 4 . I n a d d i t i o n , t h e U t a h D i v i s i o n o f W i l d l i f e
Resourc e s c l a s s i f i e s t h e s e w a t e r s a s C l a s s I I I . T h e W e b e r R i v e r
f r o m i t s h e a d w a t e r s t o R o c k p o r t R e s e r v o i r a v e r a g e s 1 5 0 c f s
a n n u a l l y . C r i t i c a l l ow f l o w s are 38 to 40 c f s .
S i l v e r C r e e k , c o n v e r g i n g w i t h t h e W e b e r R i v e r a t W a n s h i p , i s
a l s o a 2 B , 3 A a n d 4 S t a t e Board o f H e a l t h c l a s s i f i c a t i o n .
H o w e v e r , t h e D i v i s i o n o f W i l d l i f e R e s o u r c e s c l a s s i f i e s t h i s
s t r e a m a s C l a s s I V , wh i ch i s n o t e d t o b e s u i t a b l e f o r
a g r i c u l t u r a l u s e b u t n o t a n i m p o r t a n t f i s h e r y . A n n u a l f l o w s f o r
S i l v e r C r e e k a v e r a g e 3 t o 5 c f s - w i t h i n t h e s t u d y area a n d 1 5 t o
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2 0 c f s a t t h e p o i n t o f c o n f l u e n c e w i t h t h e W e b e r River .
C r i t i c a l l o w f l o w s f r o m t h e s t u d y area t o t h e c o n f l u e n c e r a n g e
f r o m 0 .5 t o 1 c f s . D a t a f or m a x i m u m f l o w s have no t been
t a b u l a t e d .

G r o u n d w a t e r
T h r e e g en era l g r o u n d w a t e r sources e x i s t w i t h i n t h e s t u d y area:

1 ) W e l l s
2 ) S p r i n g s
3 ) M i n i n g t u n n e l s

T h e r e c ov ery o f g r o u n d w a t e r v i a w e l l d e v e l o p m e n t h a s y i e l d e d t w o
s i g n i f i c a n t s ource s , t h e P a c i f i c B r i d g e W e l l a n d t h e P a r k
M e a d o w s W e l l . B o t h source s have ' b e e n e s t a b l i s h e d i n
c o n s o l i d a t e d d e p o s i t s o f t h e W o o d s i d e F o r m a t i o n a n d t h e T h a y n e s
F o r m a t i o n r e s p e c t i v e l y . O t h e r p r i n c i p l e a q u i f e r s , w a t e r b e a r i n g
s t r a t a , i n c l u d e t h e T w i n C r e e k L i m e s t o n e a n d N u g g e t S a n d s t o n e
f o r m a t i o n s . T h e u l t i m a t e y i e l d f r o m a l l t h e c o n s o l i d a t e d
s ource s i s d i r e c t l y d e p e n d e n t u p o n t h e p o t e n t i a l f o r t h e w e l l s
t o i n t e r s e c t m a j o r f r a c t u r e zones. A l t h o u g h a n a b u n d a n c e o f
g r o u n d w a t e r ha s been p r o v e n by th e w a t e r f l o w s f r o m l o c a l mine
w o r k i n g s a n d s p r i n g s , t h e l o w p e r m e a b i l i t y a n d i s o l a t e d
f r a c t u r i n g o f t h e m a j o r c o n s o l i d a t e d a c q u i f e r s i n d e p o s i t s such
a s t h e N u g g e t S a n d s t o n e a n d T w i n C r e e k L i m e s t o n e s o m e t i m e s
y i e l d s l o w f l o w s i n d e v e l o p e d w e l l s . • C o n s o l i d a t e d d e p o s i t s
o u t s i d e o f t h e s t u d y area, i n c l u d i n g t h e G r i t member o f t h e
A n k a r a h F o r m a t i o n , t h e Echo C o n g l o m e r a t e F o r m a t i o n a n d t h e
W a n s h i p C o n g l o m e r a t e F o r m a t i o n a l l i n t h e Eas t C a n y o n C r e e k ,
have shown o r have been s p e c u l a t e d t o y i e l d s i g n i f i c a n t a m o u n t s
o f w a t e r .
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U n c o n s o l i d a t e d d e p o s i t s , c h a r a c t e r i s t i c a l l y o f g l a c i a l a n d / o r
r iver d e p o s i t i o n o r i g i n s , have n o t been p r o v e n i n t h e s t u d y
area. H o w e v e r , numerous w e l l s d r i l l e d i n t h e S n y d e r v i l l e B a s i n
nor th o f t h e s t u d y area have y i e l d e d l o w p r o d u c i n g w e l l s ,
c a p a b l e o f s u p p l y i n g d o m e s t i c w a t e r f o r I n d i v i d u a l h o m e s , a n d
t w o m o d e r a t e s ource s , t h e H i - U t e W e l l ( t e s t e d a t 3 5 g p m ) a n d t h e
S t a t e Rest S t o p W e l l ( t e s t e d a t 3 5 0 g p m ) . T h e l a t t e r t w o w e l l s
combined have t h e c a p a c i t y t o s u p p l y wa t e r t o s evera l
s u b d i v i s i o n s in the area. Other u n c o n s o l i d a t e d sources in the»o u t l y i n g areas o f t h e s t u d y area have been n o t e d in t h e P e o a
area i n t h e K a m a s V a l l e y .
S p r i n g s f o u n d i n t h e s t u d y area show vari ed f l o w s . T h e most
s i g n i f i c a n t w a t e r p r o d u c i n g s p r i n g s a r e t h e S u l l i v a n S p r i n g a n d
t h e T h e r i o t S p r i n g . O t h e r s p r i n g s i n c l u d e t h e D o r r i t y S p r i n g
a n d s p r i n g s l o c a t e d i n F r o g V a l l e y , Deer V a l l e y a n d T h a y n e s
C a n y o n . T h e p r i m a r y source o f a l l s p r i n g s w i t h i n t h e s t u d y area
i s t h e c o n s o l i d a t e d d e p o s i t s i n c l u d i n g t h e T h a y n e s , N u g g e t , T w i n
C r e e k , Park C i t y a n d W e b e r Q u a r t z i t e f o r m a t i o n s .
T h e e x t e n s i v e m i n i n g p r a c t i c e s o f t h e p a s t have p r o v i d e d t h e
area w i t h s i g n i f i c a n t q u a n t i t i e s o f wa t er f r o m t h e var iou s
c o n s o l i d a t e d d e p o s i t s . T h e m i n i n g d r a i n a g e J u d g e / A n c h o r T u n n e l
h a s h i s t o r i c a l l y been t h e p r i m a r y w a t e r source f o r P a r k C i t y .
I t s f l o w s have been s u p p l e m e n t e d b y d r a i n a g e f r o m t h e A l l i a n c e
t u n n e l .

O t h e r w a t e r s ourc e s f r o m m i n i n g e x c a v a t i o n i n c l u d e t h e O n t a r i o
S h a f t s ( f l o w s f r o m w h i c h a r e c o n v e y e d v i a d r a i n t u n n e l s t o t h e
l o c a l s t r e a m s ) , and th e S p i r o T u n n e l , a source t h a t ha s no t been
f u l l y d e v e l o p e d .

- 334 -



A - 2 R E V I E W O F T H E L I T E R A T U R E

D e m o g r a p h i c A n a l y s e s a n d P r o j e c t i o n s
W a t e r U s e a n d D e m a n d F u n c t i o n s
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The l i t e r a t u r e review i s p r e s e n t e d in two s e c t i o n s in ord er tor e l a t e var i ou s a n a l y s e s t o t h e r e s earch o b j e c t i v e s o f t h i ss t u d y . T h e f i r s t s e c t i on i n c l u d e s t h e review o f l i t e r a t u r ec o n c e r n i n g t h e p r o c e d u r e s a n d r e s u l t s o f recent d e m o g r a p h i ca n a l y s e s a n d p r o j e c t i o n s c o m p l e t e d f o r t h e Park C i t y /S n y d e r v i l l e Basin area. T h e second s e c t i o n w i l l b e a review o fl i t e r a t u r e r e l a t i n g t o t h e wa t e r d e m a n d a n d u s e f u n c t i o n sc o m p i l e d i n t h e P a r k C i t y / S n y d e r v i l l e Basin area, t h e S t a t e o fU t a h a n d o t h e r areas i n t h e W e s t e r n S t a t e s r e g i o n . T h e r e l a t i o nbe tween water d e m a n d and u s e t y p i c a l l y i n c l u d e s var iou s d e m a n dd e t e r m i n a n t s a n d t h e i r e f f e c t s o n b o t h l o n g - t e r m d e m a n d ( m o n t h l ya n d a n n u a l l y ) a n d s h o r t - t e r m demand ( i n s t a n t a n e o u s t o h o u r l y ) .A l l l i t e r a t u r e c o n t r i b u t i n g t o t h i s s t u d y i s l i s t e d i n F i g u r e 1i n S e c t i o n X .

D e m o g r a p h i c A n a l y s e s a n d P r o j e c t i o n s
T h e O u t l o o k f o r G r o w t h - Park C i t v / S n y d e r v i l l e B a s i n ; AM a r k e t P e r s p e c t i v e ( E c o n o m i c R e s e a r c h A s s o c i a t e s , 1 9 8 1 ) :
T h e s t u d y ' s o b j e c t i v e i s t o r e l a t e t h r e e p r i m a r y g r o w t hp o t e n t i a l f a c t o r s ( " e c o n o m i c e n g i n e s " ) f o r t h e area:

1 ) I n d u s t r i a l d e v e l o p m e n t ;
2 ) . R e s i d e n t i a l d e v e l o p m e n t ( i n r e a c t i o n t o e c onomico p p o r t u n i t i e s in th e r e g i o n ) ;
3 ) E x p a n s i o n o f s k i i n g a n d t o u r i s m a c t i v i t i e s i nd e v e l o p i n g a n i n d u s t r i a l g r o w t h p o t e n t i a l .

Economic Research A s s o c i a t e s ( E R A ) a n a l y z e d t h e p r e s e n tg r o w t h t r e n d s i n s u r r o u n d i n g c o u n t i e s , p a r t i c u l a r l y S a l tL a k e C o u n t y , a n d t h e s t a t u s o f e n e r g y d e v e l o p m e n t i n t h eo v e r t h r u s t r e g i o n o f U t a h . I n b o t h i n s t a n c e s , E R A c o n c l u d e dt ha t i n d u s t r i a l d e v e l o p m e n t w i l l b e m o d e s t due t o a" m o n o p o l i z e d " i n d u s t r i a l g r o w t h i n t h e S a l t L a k e area a n d a na n t i c i p a t e d e n e r g y r e l a t e d g r o w t h p r i m a r i l y i n t h e E v a n s t o n ,W y o m i n g area east o f P a r k C i t y .
C o m m e r c i a l s p a c e , i n c l u d i n g r e t a i l , s e r v i c e , a n d o f f i c es p a c e , wa s e s t i m a t e d by ERA to b e about 602,000 s q u a r e f e e tc u r r e n t l y in P a r k C i t y . A h o u s i n g i n v e n t o r y and r e p o r tl a t e r d o n e b y t h e P a r k C i t y P l a n n i n g S t a f f r e p o r t e da p p r o x i m a t e l y p 7 6 1 , 0 0 0 s quar e f e e t o f e x i s t i n g c o m m e r c i a ls p a c e i n P a r k ' C i t y .
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E R A a l s o f o r e c a s t e d a n a d d i t i o n a l i n c r e a s e o f about 240,000square f e e t b y t h e year 2000. T a b l e 5 i n S e c t i o n X Ii n c l u d e s t h e s e f o r e c a s t s a n d r e a s o n a b l e i n t e r p o l a t i o n sa s s o c i a t e d w i t h t h e m . Broken d o w n f u r t h e r , abou t 211,300square f e e t was p r o j e c t e d to be c o m p l e t e d by 1990, w i t h af u r t h e r in cr ea s e o f a n o t h e r 226,100 square f e e t b y 2000.P a r k C i t y , c o m p a r e d t o K i m b a l l ' s J u n c t i o n a n d t h eS n y d e r v i l l e area, wa s e x p e c t e d t o c o n t a i n t h e g r e a t e s tp o t e n t i a l f o r c o m m e r c i a l g r o w t h o f a l l t y p e s . T h e s ef o r c a s t e d g r o w t h r a t e s m a y b e g r e a t e r w i t h u n f o r e s e e na n n e x a t i o n o f o u t l y i n g areas a n d / o r z o n i n g change s n o ta n t i c i p a t e d . ^

R e s i d e n t i a l d e v e l o p m e n t w i t h r e s p e c t t o p r i m a r y h o u s i n gc o n s t r u c t i o n i s e x p e c t e d t o c e n t e r in the S n y d e r v i l l e area.S u c h g r o w t h d e p e n d e d on t h i s area b e c o m i n g a "bedroom"c o m m u n i t y o f S a l t L a k e C i t y . S e c o n d a r y h o u s i n g , a d i r e c tf u n c t i o n o f t h e g r o w i n g s k i i - n d u s t r y i n P a r k C i t y , w a sa n t i c i p a t e d t o account f or 40 p e r c e n t o f r e s i d e n t i a lc o n s t r u c t i o n . O v e r a l l , r e s i d e n t i a l c o n s t r u c t i o n w i l lincrease a p p r o x i m a t e l y 550 un i t s p er year in th e e a r l y1 9 8 0 ' s t o about 7 1 0 un i t s p e r year i n t h e l a t e 1 9 9 0 ' s . P.eakd a y p o p u l a t i o n d u r i n g - t h e s k i s e a s on w a s p r o j e c t e d t o b e45,000 in 1990 and 63,000 in 2000.

S e w e r M a s t e r P l a n S t u d y ( S n y d e r v i l l e Basin S e w e r I m p r o v e m e n td i s t r i c t , K a i s e r m a n A s s o c i a t e s , 1 9 7 9 ) ;
E m p h a s i z i n g w a s t e w a t e r concerns a n d t h e p o t e n t i a l o fp o s s i b l e u n r e g u l a t e d g r o w t h , S n y d e r v i l l e B a s i n S e w e rI m p r o v e m e n t D i s t r i c t ( S 8 S I O ) based i t s p o p u l a t i o n e s t i m a t e so n p e a k p o t e n t i a l d e v e l o p m e n t . T h e s t u d y i n d i c a t e s a na n t i c i p a t e d p o p u l a t i o n g r o w t h o f b e t w e e n 50,000 t o 5 5 , 0 0 0p e o p l e by t h e year 2010 w i t h i n t h e S n y d e r v i l l e Basin w h i c hi n c l u d e s P a r k C i t y a n d areas east o f S u m m i t P a r k a n d J e r e m yR a n c h t o A t k i n s o n S p r i n g . T h i s c a n b e e q u a t e d t oa p p r o x i m a t e l y 20,000 to 25,000 c o n n e c t i o n s by the year 2010.

C o m p r e h e n s i v e W a t e r R e p o r t f o r S n y d e r v i l l e B a s i n ( C a l lE n g i n e e r i n g , 1 9 7 4 ) ;
F u t u r e p o p u l a t i o n p r o j e c t i o n s t o d e t e r m i n e t h e m a x i m u m wa t e rc o n s u m p t i o n a n d i t s f e a s i b i l i t y w i t h known w a t e r s ourc e s a n dwat er r i g h t s were based u p o n t w e l v e v a r i a b l e s :

1 ) P o t e n t i a l b u i l d i n g a r e a s ;
2 ) P r e s e n t l y p l a n n e d d e v e l o p m e n t s ;

- 339 -



3 ) P a s t g r o w t h r a t e s ;
4 ) B u i l d i n g p e r m i t s i s s u e d ;
5 ) T a x d e l i n q u e n c y o f p r o p e r t y ;
6 ) D e v e l o p m e n t p r e s e n t l y u n d e r w a y ;
7 ) U n p u b l i s h e d s t u d i e s a n d p r e d i c t i o n s ;
8 ) A v a i l a b i l i t y o f s e rv i c e s a n d u t i l i t i e s ;
9 ) R e c r e a t i o n a l p o t e n t i a l ;

10) P r e s e n t l a n d use;
1 1 ) T o p o g r a p h y ;
1 2 ) P e r s o n a l o p i n i o n a n d o t h e r m i s c e l l a n e o u sc o n s i d e r a t i o n s .

C a l l E n g i n e e r i n g d i v i d e d t h e S n y d e r v i l l e B a s i n area i n t of o u r t e e n s e c t i o n s a n d a p p l i e d t h e i r v a r i a b l e s . N o t i n g a -c o n s e r v a t i v e p o p u l a t i o n p r o j e c t i o n , based o n a " p o p u l a t i o ne q u i v a l e n t " a p p r o a c h c o r r e s p o n d i n g t o p e a k d a y s d u r i n g t h es k i s eason, t h e S n y d e r v i l l e Bas in p o p u l a t i o n w a s e s t i m a t e dt o b e a p p r o x i m a t e l y 31,000 p e o p l e b y 1 9 9 5 , w h i l e t h ep r o j e c t i o n f o r P a r k C i t y o n l y 19,000.
S n y d e r v i l l e B a s i n T r a n s p o r t a t i o n S t u d y ( S u m m i t C o u n t y ,1 9 8 2 ) ;
S u m m i t C o u n t y ' s d e m o g r a p h i c s u rv ey , a l t h o u g h s i m i l a r i na p p r o a c h t o t h e S B S I D p o p u l a t i o n p r e d i c t i o n , i s b a s e d o np o t e n t i a l g r o w t h a s a r e s u l t o f max imum d e v e l o p m e n t s u p p l y .S u m m i t C o u n t y ' s p r o j e c t i o n s a r e ba s ed u p o n t h e f o l l o w i n gc r i t e r i a :

1 ) T h e d e f i n i t e g r o w t h o f S n y d e r v i l l e B a s i n a s a"b edroom c o m m u n i t y " t o t h e S a l t L a k e C i t y r e g i o n .S u m m i t C o u n t y ' s a p p r o a c h t o p o p u l a t i o n g r o w t h h a sbeen ba s ed on the " b e d r o o m c o m m u n i t y " as a f u l lc a p a c i t y p o t e n t i a l f o r t h e S n y d e r v i l l e Bas in arean o r t h o f t h e P a r k W e s t area (600 u n i t s e x i s t i n g ,1,300 u n i t s a p p r o v e d ) .
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2 ) P a r k C i t y g r o w t h ; i n a d d i t i o n t o e x i s t i n g h o u s i n ga n d c o m m e r c i a l f a c i l i t i e s , S u m m i t C o u n t y e s t i m a t e s750 more c o n d o m i n i u m u n i t s , 625 r e s t a u r a n t and bars e a t s , 40,000 square f e e t o f c o m m e r c i a l ar ea , a9,500 square f o o t s k a t i n g r i n k , 5,000 square f e e to f c o n v e n t i o n a n d a s s e m b l y s p a c e , a n d u p g r a d i n gi t s sk i runs to h a n d l e 2,000 or more p e o p l e perd a y ( o r 12,000 t o t a l skiers p e r d a y ) .
3 ) Deer V a l l e y ; 2,000 h o u s i n g u n i t s ; 12,600 s k i e r sp e r d a y c a p a c i t y . ( T h i s h a s s ince i n c r e a s e d . )
4 ) Round V a l l e y ; 3 3 6 h o u s i n g u n i t s ;
5 ) P a r k W e s t ; 12,000 t o 15,000 s k i e r s p e r d a yc a p a c i t y ; 360 unit h o t e l and o t h e r c o m m e r c i a larea.
6 ) C l i s s o l d p r o p e r t y ; 1,000 m a x i m u m u n i t s .
7 ) H a r r i n g t o n p r o p e r t y ; 1 6 0 un i t s .
8 ) L o t t p r o p e r t y ; 200-500 u n i t s .
9 ) S i l v e r S p r i n g s D e v e l o p m e n t ; 2,000 t o 2,400 u n i t s .

1 0 ) M a y f l o w e r ; d e v e l o p m e n t u n i t s unknown.
1 1 ) J o r d a n e l l e D a m ; d e v e l o p m e n t u n i t s unknown.
1 2 ) C o n d a s p r o p e r t y ( W h i t e Pine S k i R e s o r t ) ; 3,000u n i t s .

H o w e v e r , S u m m i t C o u n t y chose t o s i m p l i f y i t s a p p r o a c h t o ap o p u l a t i o n increa s e b y u s i n g a v e r a g e d e n s i t i e s p e r acre a n dc a l c u l a t e d a m a x i m u m number o f h o u s e h o l d s t o b e 31 ,225. ( N Os p e c i f i c year w a s a s s i g n e d t o t h i s d e v e l o p m e n t p r o j e c t i o n . )
W e b e r B a s i n P r o j e c t - U t a h - N e g a t i v e D e t e r m i n a t i o n o fE n v i r o n m e n t a l I m p a c t s , S n y d e r v i l l e B a s i n A r e a - Ea s t C a n y o n -P a r l e y ' s P a r k ( B u r e a u o f R e c l a m a t i o n , 19^51;
T h e W e b e r B a s i n W a t e r Q u a l i t y S t u d y e s t i m a t e d a m a x i m u mp o p u l a t i o n f o r t h e year 2000 t o b e 41,649 p e o p l e .
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W a t e r U s e a n d D e m a n d F u n c t i o n s
D o m e s t i c W a t e r D e m a n d i n U t a h ( H u g h e s a n d G r o s s , 1 9 7 9 ) ;
T h e p r i n c i p a l o b j e c t i v e o f t h i s r e p o r t w a s t o e s t a b l i s h abase d e s i g n p r o c e d u r e i n t h e d e t e r m i n a t i o n o f f u t u r e w a t e ruse by a " t y p i c a l " c o m m u n i t y in U t a h . W a t e r d e m a n dp a r a m e t e r s f o r b o t h rural a n d urban areas were a n a l y z e du s i n g s t a t i s t i c a l a n d e m p i r i c a l f l o w s . T h e f l o w p a r a m e t e r swere:

1 ) A v e r a g e m o n t h ;
2 ) Peak m o n t h ;
3 ) P e a k d a y ;
4 ) I n s t a n t a n e o u s p e a k .

T w o m o d e l s were e m p l o y e d i n t h e f o r m u l a t i o n o f g e n e r a l w a t e ruse. B o t h m o d e l s , one b e i n g 14 t o w n s h i p s and the o t h e r 41,u t i l i z e d a broad range o f wa t er d e p e n d e n t c o m m u n i t i e s .A l t h o u g h t h e rural s y s t e m s h a d h i g h e r i n s t a n t a n e o u s p e a k sdue t o a g r e a t e r i r r i g a t i o n n e e d , the a u t h o r s f o u n d t h a ta v e r a g e d o m e s t i c d a i l y u s e p e r c a p i t a w a s about equal f o rrural and urban areas. M o r e o v e r , t h r o u g h e x t e n s i v e u s ea n a l y s i s , t h e a u t h o r s c o n c l u d e d t h a t t o t a l wa t e r u s e wa ss o l e l y a f u n c t i o n o f p o p u l a t i o n g r o w t h a n d c o u l d n o t b ebased u p o n d i f f e r e n c e s o f t h e p o t e n t i a l u s e ' - h a b i t s b e t w e e nurban and rural p o p u l a t i o n s .
W a t e r D e m a n d a t R e c r e a t i o n D e v e l o p m e n t s ( S i m o n L a m a n dT r e v o r C . H u g h e s , U t a h H a t e r R e s e a r c h L a b o r a t o r y , 1 9 8 0 ) :
T h i s r e p o r t w a s d e v o t e d t o t h e d e m a n d ' d e t e r m i n a n t s o fr e c r e a t i o n a l w a t e r u s e i n t h e W e s t e r n U n i t e d S t a t e s a n d h o wi t c o m p a r e d ' w i t h a v e r a g e m u n i c i p a l w a t e r use. I n d e f i n i n gr e a s o n a b l e f l o w s t a n d a r d s o n r e c r e a t i o n a l c u l i n a r y w a t e rus e , t h e a u t h o r s chose s ev era l t y p e s o f r e c r e a t i o n a ld e v e l o p m e n t s , i n c l u d i n g m o u n t a i n c a b i n s , m a r i n a s ,r e c r e a t i o n a l v e h i c l e c a m p g r o u n d s , a n d r e s o r t c o n d o m i n i u m s( w i t h summer a n d w i n t e r p e a k s ) . T h e resort c o n d o m i n i u m ss t u d i e d i n c l u d e d :

1 ) T e t o n V i l l a g e , W y o m i n g ;
2 ) S n o w b i r d , U t a h ;
3 ) B r i a n h e a d , U t a h ;
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4 ) S w e e t w a t e r , Bear L a k e , U t a h .
R e s u l t s o f w a t e r d e m a n d s t u d i e s f o r s i m i l a r u s e c o n d i t i o n sm a y b e f o u n d i n T a b l e 3 o f t h i s s t u d y .
D e s i g n o f w a t e r a n d W a s t e w a t e r S y s t e m s f o r R e s o r t s a n d BoomT o w n s ( J . E a r n e s t F l a c k a n d P a u l J . G o r d e r , 1 9 7 5 )
F l a c k a n d G o r d e r e d i t e d a 1975 w o r k s h o p h e l d a t t h eU n i v e r s i t y o f C o l o r a d o , a n d p r o d u c e d a c o l l e c t i o n o f r e p o r t sc o n c e r n i n g t h e d e s i g n o f w a t e r a n d w a s t e w a t e r s y s t e m s f o rr e s or t s a n d boom towns i n t h e W e s t e r n U n i t e d S t a t e s .
One o f the p a p e r s t h a t r e l i e d on e m p i r i c a l d a t a was" M o u n t a i n C o m m u n i t y W a t e r R e q u i r e m e n t s , w b y R o n a l d K .B l a t c h l e y a n d W i l l i a m E . G r e e n . T h e a u t h o r s p r e s e n t e d t h er e s u l t s o f a survey o f w a t e r u s e in t h r e e m o u n t a i n area s inC o l o r a d o : E v e r g r e e n , V a i l S k i R e s o r t , a n d M o u n t W e r n e r area( S t e a m b o a t S p r i n g s R e s o r t ) . T h e a u t h o r s used t h e d a t a o nw a t e r u s e a n d p o p u l a t i o n e s t i m a t e s i n s u g g e s t i n g a p r o c e d u r et o e s t i m a t e w a t e r uses f or a p r o p o s e d m o u n t a i n resort area.A n n u a l w a t e r u s e f i g u r e s f o r E v e r g r e e n , a y e a r - r o u n dc o m m u n i t y o u t s i d e D e n v e r , a v e r a g e d 9 5 g a l l o n s p e r c a p i t a p e rd a y ( g p c d ) f r o m 1968 t h r o u g h 1973 ( i n 1973, w i t h ap o p u l a t i o n o f 4,810, a v e r a g e w a t e r u s e w a s 9 2 g p c d ) . A l lwater f i g u r e s i n c l u d e d h o u s e h o l d , c o m m e r c i a l , m u n i c i p a l ,i r r i g a t i o n and second home uses.
W a t e r u s e d a t a f o r V a i l , c o m p i l e d f r o m 1971 t h r o u g h 1973,a v e r a g e d 1 2 8 g p c d . W a t e r u s e d a t a f o r t h e M o u n t W e r n e rarea , f o r t h e y e a r s 1972 a n d 1973, w a s n o t c o m p l e t e f o rs i m i l a r a n a l y s i s . T h e a u t h o r s r e f e r e n c e d t h e r e s i d e n t i a lw a t e r u s e re s earch p r o j e c t p e r f o r m e d a t J o h n s H o p k i n sU n i v e r s i t y . I t showed a n av erage r e s i d e n t i a l u s e o f 1 0 9g p c d , o f which 6 . 3 g p c d w a s i n c l u d e d f o r s y s t e m l e a k a g e .

2 ) P a r k C i t y g r o w t h ; i n a d d i t i o n t o e x i s t i n g h o u s i n ga n d c o m m e r c i a l f a c i l i t i e s , S u m m i t C o u n t y e s t i m a t e s750 more c o n d o m i n i u m u n i t s , 625 r e s t a u r a n t and bars e a t s , 40,000 square f e e t o f c o m m e r c i a l a r e a , a9,500 square f o o t s k a t i n g r i n k , 5,000 square f e e to f c o n v e n t i o n a n d a s s e m b l y s p a c e , a n d u p g r a d i n gi t s sk i runs t o h a n d l e 2,000 or more p e o p l e p erd a y ( o r 12,000 t o t a l sk i er s p e r d a y ) .
3 ) Deer V a l l e y ; 2,000 h o u s i n g u n i t s ; 12,600 s k i e r sp e r d a y c a p a c i t y . ( T h i s h a s s ince i n c r e a s e d . )
4 ) Round V a l l e y ; 3 3 6 h o u s i n g u n i t s ;
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5 ) P a r k W e s t ; 12,000 t o 15,000 s k i e r s p e r d a yc a p a c i t y ; 360 unit h o t e l and o t h e r c o m m e r c i a larea.
6 ) C l i s s o l d p r o p e r t y ; 1,000 m a x i m u m u n i t s .
7 ) H a r r i n g t o n p r o p e r t y ; 1 6 0 u n i t s .
8 ) L o t t p r o p e r t y ; 200-500 u n i t s .
9 ) S i l v e r S p r i n g s D e v e l o p m e n t ; 2,000 t o 2,400 u n i t s .

1 0 ) M a y f l o w e r ; d e v e l o p m e n t u n i t s u n k n o w n .
1 1 ) J o r d a n e l l e D a m ; d e v e l o p m e n t u n i t s u n k n o w n .
1 2 ) C o n d a s p r o p e r t y ( W h i t e P i n e S k i R e s o r t ) ; 3,000u n i t s .

H o w e v e r , S u m m i t C o u n t y cho s e t o s i m p l i f y i t s a p p r o a c h t o ap o p u l a t i o n i n c r e a s e b y u s i n g a v e r a g e d e n s i t i e s p e r acre a n dc a l c u l a t e d a m a x i m u m number o f h o u s e h o l d s t o b e 3 1 , 2 2 5 . ( N os p e c i f i c year w a s a s s i g n e d t o t h i s d e v e l o p m e n t p r o j e c t i o n . )
W e b e r B a s i n P r o j e c t - U t a h - N e g a t i v e D e t e r m i n a t i o n o fE n v i r o n m e n t a l I m p a c t s , S n y d e r v i l l e B a s i n A r e a - E a s t T a n y o n -P a r i e y ' s P a r k ( B u r e a u o f R e c l a m a t i o n , 1 9 7 5 ) :

- Q u o t i n g t h e W e b e r B a s i n W a t e r Q u a l i t y S t u d y , t h i s s t u d ye s t i m a t e d a m a x i m u m p o p u l a t i o n f o r t h e year 2000 t o b e41,649 p e o p l e .
T h e L i t e r a t u r e ; W a t e r U s e a n d D e m a n d F u n c t i o n s

D o m e s t i c W a t e r D e m a n d i n U t a h ( H u g h e s a n d G r o s s , 1 9 7 9 ) ;
T h e p r i n c i p a l o b j e c t i v e o f t h e r e p o r t w a s t o e s t a b l i s h abase d e s i g n p r o c e d u r e i n t h e d e t e r m i n a t i o n o f f u t u r e w a t e ru s e b y a " t y p i c a l " c o m m u n i t y i n U t a h . W a t e r d e m a n dp a r a m e t e r s f o r b o t h rural a n d u r b a n area s were a n a l y z e du s i n g s t a t i s t i c a l a n d e m p i r i c a l f l o w s . T h e f l o w p a r a m e t e r swere:

1 ) A v e r a g e m o n t h ;
2 ) P e a k m o n t h ;
3 ) P e a k d a y ;
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4 ) I n s t a n t a n e o u s p e a k .
T w o m o d e l s were e m p l o y e d i n t h e f o r m u l a t i o n o f g e n e r a l w a t e ruse. B o t h m o d e l s , one b e i n g 14 c o m m u n i t i e s , the o t h e r 41c o m m u n i t i e s , u t i l i z e d a broad range o f w a t e r d e p e n d e n tc o m m u n i t i e s . A l t h o u g h t h e rural s y s t e m s h a d h i g h e ri n s t a n t a n e o u s p e a k s d u e t o a g r e a t e r i r r i g a t i o n n e e d , t h ea u t h o r s f o u n d t h a t average d o m e s t i c d a i l y u s e p e r c a p i t a' w e r e about equal f o r rural a n d urban areas . M o r e o v e r ,t h r o u g h e x t e n s i v e u s e a n a l y s i s , t h e a u t h o r s c o n c l u d e d t h a tt o t a l w a t e r u s e w a s s o l e l y a f u n c t i o n o f p o p u l a t i o n g r o w t hand cou ld not be based u p o n d i f f e r e n c e s o f the p o t e n t i a l u seh a b i t s b e t w e e n urban a n d rural p o p u l a t i o n s .
W a t e r D e m a n d a t R e c r e a t i o n D e v e l o p m e n t s ( S i m o n L a m a n dT r e v o r C . H u g h e s , U t a h w a t e r R e s e a r c h L a b o r a t o r y , 1 9 6 0 ) ;
T h i s r e p o r t w a s d e v o t e d t o t h e d e m a n d d e t e r m i n a n t s o fr e c r e a t i o n a l w a t e r u s e i n t h e W e s t e r n U n i t e d S t a t e s a n d h o wi t c o m p a r e d w i t h a v e r a g e m u n i c i p a l w a t e r use. I n d e f i n i n gr e a s o n a b l e f l o w s t a n d a r d s o n r e c r e a t i o n a l c u l i n a r y w a t e ruse, t h e a u t h o r s cho s e s evera l t y p e s o f r e c r e a t i o n a ld e v e l o p m e n t s , i n c l u d i n g m o u n t a i n . c a b i n s , m a r i n a s ,r e c r ea t i ona l v e h i c l e c a m p g r o u n d s , a n d resort c o n d o m i n i u m s( w i t h summer a n d w i n t e r p e a k s ) . T h e resort c o n d o m i n i u m ss t u d i e d i n c l u d e d :

1 ) T e t o n V i l l a g e , W y o m i n g ;
2 ) S n o w b i r d , U t a h ;
3 ) B r i a n h e a d , U t a h ;
4 ) S w e e t w a t e r , Bear L a k e , U t a h .

R e s u l t s o f w a t e r d e m a n d s t u d i e s f o r s i m i l a r u s e c o n d i t i o n sm a y b e f o u n d i n T a b l e 3 o f t h i s s t u d y .
D e s i g n o f W a t e r a n d . W a s t e w a t e r . S y s t e m s , f o r _ R e s o r t s a n d BoomT o w n s " ( J . E a r n e s t F l a c k a n d P a u l J . G o r d e r , 1 9 7 5 )
F l a c k and G o r d e r e d i t e d a 1975 w o r k s h o p h e l d a t t h eU n i v e r s i t y o f C o l o r a d o , a n d p r o d u c e d a c o l l e c t i o n o f r e p o r t sc o n c e r n i n g t h e d e s i g n o f w a t e r a n d w a s t e w a t e r s y s t e m s f o rre sor t s a n d boom towns i n t h e W e s t e r n U n i t e d S t a t e s .
O n e o f t h e p a p e r s t h a t r e l i e d o n e m p i r i c a l d a t a w a s" M o u n t a i n C o m m u n i t y W a t e r R e q u i r e m e n t s , " b y R o n a l d K .B l a t c h l e y a n d W i l l i a m E . G r e e n . T h e a u t h o r s p r e s e n t e d t h e
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r e s u l t s of a survey of w a t e r use in thr e e m o u n t a i n areas inC o l o r a d o : E v e r g r e e n , V a i l S k i R e s o r t , a n d M o u n t W e r n e r area( S t e a m b o a t S p r i n g s R e s o r t ) . T h e a u t h o r s used t h e d a t a o nwater use and p o p u l a t i o n e s t i m a t e s in s u g g e s t i n g a p r o c e d u r et o e s t i m a t e w a t e r uses f o r a p r o p o s e d m o u n t a i n r e s or t area.A n n u a l w a t e r u s e f i g u r e s f o r E v e r g r e e n , a y e a r - r o u n dc o m m u n i t y o u t s i d e D e n v e r , averaged 9 5 g a l l o n s p e r c a p i t a p e rd a y ( g p c d ) f r o m 1968 t h r o u g h 1973 ( i n 1973, w i t h ap o p u l a t i o n o f 4,810, average w a t e r u s e w a s 9 2 g p c d ) . A l lwater f i g u r e s i n c l u d e d h o u s e h o l d , c o m m e r c i a l , m u n i c i p a l ;i r r i g a t i o n and second home uses.
wat er u s e d a t a f o r V a i l , c o m p i l e d f r o m 1971 t h r o u g h 1973.,a v e r a g e d 1 2 8 g p c d . W a t e r u s e d a t a f o r t h e M o u n t W e r n e rarea, for the years 1972 and 1973, was not c o m p l e t e fors i m i l a r a n a l y s i s . T h e a u t h o r s r e f e r e n c e d tt>e r e s i d e n t i a lw a t e r u s e r e s ear ch p r o j e c t p e r f o r m e d a t J o h n s H o p k i n sU n i v e r s i t y . I t showed a n a v e r a g e r e s i d e n t i a l u s e o f 1 0 9g p c d , o f w h i c h 6 . 3 g p c d w a s i n c l u d e d f o r s y s t e m l e a k a g e .
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A - 3 U T A H S T A T E D E P A R T M E N T O F H E A L T H
S T A N D A R D S O F Q U A L I T Y F O R T H E W A T E R S O F U T A H
S E L E C T E D P O R T I O N S
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A-3
STATE OF UTAHD E P A R T M E N T O F S O C I A L S E R V I C E SD I V I S I O N O F H E A L T H

W A S T E W A T E R D I S P O S A L R E G U L A T I O N S
P A R T I ISTANDARDS OF QUALITY FOR WATERS OF THE STATE

A d o p t e d ByUtah W a t e r P o l l u t i o n Control Board May 18, 1955Utah S t a t e Board of H e a l t h May 19, 1965

Revised by A c t i o n of the Boards J u n e 2, 1967 and J u n e 21, 1967

F u r t h e r Revised by A c t i o n of the U t a h W a t e r P o l l u t i o n C o m m i t t e eNovember 18, 1968 and September 13, 1978, and by A c t i o n of theUtah S t a t e Board of H e a l t h November 20, 1963 and October 23, 1978

Under A u t h o r i t y of26-15-4 & 5 and 73-14-1 through 13Utah Code Annota t ed 1953, as Amended

C e r t i f i e d O f f i c i a l C o p yUtah S t a t e D i v i s i o n o f H e a l t h

—̂
 )

n J . O l s e r f T M . D . , M . P . H .Director o f H e a l t h
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U T A H S T A T E D E P A R T M E N T O F H E A L T HSTANDARDS OF QUALITY FOR THE WATERS OF UTAH
PART II - Page 5

2 . 6 U S E D E S I G N A T I O N S
The Committee and Board, as required by 73-14-6 and 63-46-1through 13, Utah Code Annota t ed 1953, as amended, shall groupthe waters of the s tate into classes so as to protect againstcontrol lable p o l l u t i o n the beneficial uses designated withineach class as set f o r t h below. W a t e r s of the s ta t ec l a s s i f i e d as shown in A p p e n d i x 8.

2.6.1 Cla s s 1 — pro t e c t ed for use as a raw water source fordomestic water systems.
a. Clas s 1A — protec t ed for domestic purposes withoutt r ea tment ,b. Cla s s IS — pro t e c t ed for domest ic purpo s e s with priord i s i n f e c t i o n .c. Cla s s 1C — pro t e c t ed for domest ic purpose s with priortreatment by standard comple t e treatment processes asrequired by the Utah S t a t e Division of H e a l t h .

2.6.2 C l a s s 2 — pro t e c t ed for in-stream recreational use andaesthetics.
a* Class 2A — protec ted for recreational bath ing(swimming).D> C l a s s 28 — pro t e c t ed for b oa t ing , water ski ing, andsimilar uses, e x c l u d i n g recreational bathing ( s w i m m i n g ) .

2.6.3 C l a s s 3 — pro t e c t ed for in-stream use by b e n e f i c i a l aquaticw i l d l i f e .
a. C l a s s 3A — pro t e c t ed for cold water specie s of gamef i s h and other cold water aquatic l i f e , i n c l u d i n g thenecessary aquatic organisms in their f o o d chain.b. Cla s s 36 — pro t e c t ed for warm water species of gamef i s h and other warm water aquatic l i f e , i n c l u d i n g thenecessary aquatic organisms in their f ood chain.c. C l a s s 3C —• pro t e c t ed for non-game f i s h and otheraquatic l i f e , inc lud ing the necessary aquatic organismsin their f o o d chain. S t a n d a r d s for thi s class wi l l bedetermined on a case-by-case basis. (See A p p e n d i x D).d. C l a s s 3D — pro t e c t ed for w a t e r f o w l , shorebirds andother water-oriented w i l d l i f e not in c luded in C l a s s e s3A, 38, or 3C, inc luding the necessary aquatic organismsin their f o o d chain.
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PART II - Page 6

2.6.4 C l a s s A - pro t e c t ed for agr i cu l tural uses i n c l u d i n girrigation of crops and stockwatering.
2-6.5 Clas s 5 - protected for industrial uses including cool ing,boiler make-up, and others with p o t e n t i a l for human contactor exposure. S t a n d a r d s for this class will be determined ona case-by-case basis.
2.6.6 Class 6 - protected for uses of waters not generally suitablefor the uses i d e n t i f i e d in Sections 2.6.1 through 2.6.5,above. Standard s for this class will be determined on acase-by-case basis.
2 . 7 W A T E R Q U A L I T Y S T A N D A R D S
2.7.1 A p p l i c a t i o n of S t a n d a r d s

The standards listed in A p p e n d i x A shall a p p l y to each of theclasses assigned to waters of the S t a t e as s p e c i f i e d inSect ion 2.6 of these regulat ions . It shall be un lawfu l and aviolation of these regulations for any person to di scharge orp l a c e , a n y wastes or other substances in such manner as mayin t er f ere with des ignated uses protected by assigned classesor to cause any of the a p p l i c a b l e standards to be v i o l a t e d ,.except as provided in Section 1.3.1.
2.7.2 Narra t iv e S t a n d a r d s

It shall be u n l a w f u l , and a violat ion of these regulat ions ,for any person to discharge or place any waste or othersubstance in such a way as will be or may become o f f e n s i v esuch as unnatural d e p o s i t s , f l o a t i n g debris, o i l , scum orother nuisances such as color, ordor or ta s t e ; or condi t ionswhich produce undesirable aquatic l i f e or which produceo b j e c t i o n a b l e tastes in ed ib l e aquatic organisms; orconcentrations or combinations of substances which produceundesirable phys io logical responses in desirable residentf i s h , or other desirable aquatic l i f e , as determined bybio-assay or other tests p e r f o rmed in accordance withstandard procedures determined by the Committee.
2.8 PROTECTION OF DOWNSTREAM USES

All actions to control waste discharges under theseregulations shall be m o d i f i e d as necessary to protectdownstream designated uses.
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J u d g e A n c h o r T u n n e lW a t e r F l o w I n v e s t i g a t i o nA p r i l 9, 1982P a g e 2
F i r s t C a v e - I n ; W i t h i n t h e f i r s t 1,000 t o 1,500 f e e t o fthe t u n n e l , we e n c o u n t e r e d the f i r s t cave-in wh i ch hascovered a p p r o x i m a t e l y t h e s o u t h h a l f o f t h e t u n n e l .H o w e v e r , i t d id no t a p p e a r t o b e o b s t r u c t i n g th e f l o was o f y e t . T h i s c a v i n g was o c c u r r i n g in the b l a c ks h a l e area which i s a m e d i a l p h o s p h i t i c s h a l e member, o ft h e P a r k C i t y f o r m a t i o n . T h e r e a r e some s e t s a n dl a c i n g in t h i s area, a l t h o u g h some a d d i t i o n a l works hou ld be done .
J u d g e S h a f t ; As we moved on in t o the tunne l wee n c o u n t e r e d th e th i rd source o f water l o s s , that b e i n gt h e J u d g e S h a f t ( v e r t i c a l o p e n i n g u p f r o m t h e t u n n e l ) .T h e r e i s a p p r o x i m a t e l y 100 g a l l o n s o f water per minu t ec a s c a d i n g down t h e s h a f t , t h e m a j o r i t y o f whichcont inues on down to lower l e v e l s b e l ow where wes t o o d . T h e r e has been an a t t e m p t to c o l l e c t some ofth i s water w i t h several s e c t i ons o f c o r r u g a t e d m e t a l .H o w e v e r , i t i s very i n e f f e c t i v e , and p r o b a b l y o n l y 5percent o f the f l o w i s b e ing d i r e c t e d on down the J u d g eT u n n e l t o the. C i t y ' s s u p p l y l i n e s , w i t h t h e r e m a i n d e rbeing a l l o w e d t o continue down the s h a f t .
O l d W a t e r T u n n e l ; F r o m t h e J u d g e S h a f t area, t h etunnel s p l i t s , i n t o t hr e e d i f f e r e n t t u n n e l s , o n e b e i n gthe o ld wa t e r t u n n e l which was c o n s t r u c t e d many year sago t o d r a i n away wat er f r o m areas where s t o p i n g ou t( m i n i n g ) o p e r a t i o n s f o r o r e were t a k i n g p l a c e i n t h eN o . 1275 t u n n e l . T h i s N o . 1275 t u n n e l c o n t i n u e s i n al o o p f r o m t h e J u d g e S h a f t area a n d i n t e r s e c t s t h e "newwat er t u n n e l " which was c o n s t r u c t e d in 1974 and 1975wi th f u n d s o b t a i n e d f r o m t h e U t a h Board o f W a t e rR e s o u r c e s ' r e v o l v i n g c o n s t r u c t i o n f u n d . T h i s n e wtunnel was c o n s t r u c t e d because the old water tunne lcont inued t o cave and w o u l d no t a l l o w f u l l f l o w o fwater t h r o u g h i t . T h e o l d tunnel a l s o required p u m p i n gof a l a r g e q u a n t i t y of f l o w , but i t has now caved tothe p o i n t where it is no l o n g e r p a s s a b l e . S o m e wat eri s s t i l l i s s u ing f r o m i t , but o n l y on the order ofabout 50 g a l l o n s a minute .
N o . 9 F a u l t C a v e - I n A r e a ; W e c o n t i n u e d u p t h e n e wwat er t u n n e l and f o u n d i t , for the most p a r t , ine x c e l l e n t c o n d i t i o n . H o w e v e r , near t h e u p p e r e n d o fi t , a n d near i t s j u n c t i o n w i t h t h e N o . 1275 t u n n e l ,there i s a f a u l t area c a l l e d t h e " N o . 9 f a u l t . " T h i sarea c o n t i n u e s to cave and now has caved to the p o i n t

- 361 -



J U D G E A N C H O R T U N N E L W A T E R F L O W I N V E S T I G A T I O N
A p r i l 9, 1982

P r e p a r e d f o rP a r k C i t y M u n i c i p a l C o r p o r a t i o n

- 358 -



J u d g e A n c h o r T u n n e lW a t e r F l o w I n v e s t i g a t i o nA p r i l 9 , 1982P a g e 4

1. A minimum of 16-inch s tee l p i p e s h o u l d be i n s t a l l e dt o r e p l a c e t h e t w o t en- inch d i a m e t e r P V C p i p e swhich s u p p l y wat er t o t h e c o l l e c t i o n b o x j u s to u t s i d e o f t h e mine p o r t a l . T h e l a r g e r p i p e w o u l dbe l e s s s u s c e p t i b l e t o b e ing c l o g g e d w i th d e br i s .T h i s d e b r i s c o u l d go on d o w n i n t o th e c o l l e c t i o nbox where i t c o u l d be more e a s i l y h a n d l e d - w i t hscreens a n d / o r g r a t e s .
2 . T o best p r o t e c t t h e C i t y ' s s u p p l y , t h e c o l l e c t i o nbox c o u l d b e m o d i f i e d such t h a t th e wa t er w o u l df i r s t en t er a s e t t l i n g ba s in which w o u l d h e l p t os e t t l e ou t any heavy s u s p e n d e d m a t e r i a l . It w o u l dthen f a l l over a weir t h r o u g h some g r a t e s , and t h e nthru a s u b m e r g e d o r i f i c e . T h e o r i f i c e w o u l d a l l o wa n y f l o a t i n g d e b r i s which m a y have f a l l e n f r o m t h emining t i m b e r s , etc. t o . c o n t i n u e to f l o a t or becaught o n t h e g r a t e a n d k e p t f r o m C i t y ' s s y s t e m .F r o m here t h e wa t e r w o u l d f l o w i n t o t h e C i t y ' s14-inch s u p p l y l in e which u l t i m a t e l y s u p p l i e s t h eEmpire W a t e r S t o r a g e T a n k . H y d r a u l i c a l l y , t h ee x i s t i n g i n t a k e se t up i s more t h a n a d e q u a t e toh a n d l e the f l o w , but i t i s more s u s c e p t i b l e toc l o g g i n g by debr i s .

8. G e n e r a l M i n e R e p a i r and M a i n t e n a n c e ; As mine w a t e rsources ar e h i g h l y s u s c e p t i b l e t o c a v i n g p r o b l e m s andd e b r i s , we f e e l some of the most i m p o r t a n t measuresthat can be u n d e r t a k e n in the mine to p r o t e c t thec o n t i n u i t y o f t h e f l o w w o u l d b e :
1. To r e p a i r and r e p l a c e r o t t en l a g g i n g t o a l l o ws p e e d y access o f m a i n t e n a n c e p e o p l e in to t h e mineat any t ime.
2. All caved areas shou ld be mucked out as soon asp o s s i b l e , or as soon as th ey are d i s c o v e r e d , suchtha t t h e y d o n o t b u i l d u p a n d p o s s i b l y d a m o f f o ri m p e d e t h e f l o w .
3. A r e g u l a r i n s p e c t i o n and m a i n t e n a n c e s c h e d u l es h o u l d be f o l l o w e d to a s sure t ha t the t u n n e l andi t s water source f a c i l i t i e s are in a c c e p t a b l ec o n d i t i o n .
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I . I n t r o d u c t i o n
Over th e l a s t two or t hr e e y e a r s , th e f l o w in th e J u d g e A n c h o rT u n n e l varies f r o m 1,200 g p m d u r i n g t h e h i g h f l o w p e r i o d o f M a y ,J u n e a n d J u l y , t o 5 0 0 g p m d u r i n g t h e l o w f l o w p e r i o d o f M a r c ha n d A p r i l . H o w e v e r , d u r i n g heavy m i n i n g a c t i v i t y u t i l i z i n gd e w a t e r i n g p u m p s , the wa t e r d i s c h a r g e has been as h i g h as 4.0 to4.5 c f s .
I I . Obs erva t i on s a n d P r o b l e m s

*

On the day we were in the t u n n e l , R i c h M a r t i n e z i n d i c a t e d t h a tt h e f l o w l o o k e d normal t o h i m f o r t h i s t ime o f t h e year. T h ef l o w wa s e s t i m a t e d a t a p p r o x i m a t e l y 600 t o 800 g a l l o n s p erminu t e . T h e f o l l o w i n g i s a l i s t o f p r o b l e m s w h i c h w een coun t e r ed as we went f r o m the p o r t a l of the t u n n e l back to themain h e a d w a t e r s o f t h e J u d g e A n c h o r source. T o c l a r i f y t h ep r o b l e m areas, we have i n c l u d e d a l o c a t i o n m a p , l i s t e d a sE x h i b i t " A " , w i t h t h i s r e p o r t . T h e ' p r o b l e m areas a r e l e t t e r e di n c o r r e s p o n d e n c e w i t h t h e l e t t e r e d p a r a g r a p h s .
A . E n t r a n c e C o n d i t i o n s ; J u s t i n s i d e t h e l o c k e d s t e e l g a t eat the p o r t a l of the mine are the two i n t a k e p i p e swhich f e e d t h e E m p i r e C a n y o n W a t e r T a n k . T h e s e p i p e sare bo th t en-inch d i a m e t e r PVC C l a s s 150 p i p e s .A c c o r d i n g t o Rich M a r t i n e z and Bob L a s h i e r , th e C i t yhas had c o n s i d e r a b l e p r o b l e m s over the year s in k e e p i n gthese p i p e s o p e n , c l ear o f f l o a t i n g wood d e b r i s a n ds m a l l rock f r a g m e n t s tha t move d o w n t h e d i t c h w i t h i nt h e tunnel d u r i n g h i g h f l o w s . W e e s t i m a t e d tha t t h ei n t a k e p i p e s are i n s t a l l e d a t a s l o p e o f abou t 1p e r c e n t . I f t h i s i s t h e case , t h e y w o u l d b e c a p a b l e o fover 2,500 g p m . T h i s i s we l l in exces s of any knownh i s t o r i c p e a k f l o w s . T h e c l o g g i n g p r o b l e m s t i l l e x i s t sand shou ld be r e s o l v e d i m m e d i a t e l y .
B . G e n e r a l M i n e R e p a i r a n d M a i n t e n a n c e : T h r o u g h o u t t h et u n n e l we n o t i c e d t h a t t h e r e were numerous areas w h e r el a g g i n g ( t h e p l a n k whi ch one w a l k s on as he go e st h r o u g h the T u n n e l ) was m i s s i n g or was r o t t e n andu n s a f e t o w a l k o n . I n g e n e r a l , most o f t h e s i l l s( w o o d e n rail t i e s ) a p p e a r e d to be in good s h a p e , asw e l l a s most o f t h e s e t s ( v e r t i c a l s u p p o r t s ) a n d l a c i n g( h o r i z o n t a l t o p a n d s i d e s u p p o r t s ) , w h i c h a r e u sed f o rs h o r i n g i n areas o f f r e q u e n t c a v i n g a c t i o n .
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I V . A d d i t i o n a l R e c o m m e n d a t i o n s

A . W e i r W a t e r M e a s u r e m e n t P r o g r a m ; A series o f V - n o t c hweirs p r o p e r l y l o c a t e d f r o m t h e p o r t a l o f t h e tunne l u pto the very h e a d w a t e r s s h o u l d be se t up to b e t t e rd e t e c t w h e t h e r or not the C i t y i s g a i n i n g or l o s i n gwater t h r o u g h o u t the t u n n e l . A weir p r o g r a m c o u l d beu n d e r t a k e n for minor c o s t , and i t w o u l d g ive somei n d i c a t i o n as to which s e c t i o n s s h o u l d be p i p e d andwhich ones s h o u l d not.
B . E x i s t i n g N o - r a n d a P u m p s ; E f f o r t s m i g h t b e d i r e c t e dt oward a s k i n g f o r and g a i n i n g p e r m i s s i o n t o u s e t h ee x i s t i n g N o r a n d a p u m p s , whi ch p u m p w a t e r f r o m t h e 9 0 0l ev e l o f t h e D a l y W e s t T u n n e l t o t h e 7 5 0 l e v e l ( t h eJ u d g e A n c h o r T u n n e l l ev e l f e e d i n g t h e C i t y ' s s u p p l yl i n e s ) . A c c o r d i n g t o Rich M a r t i n e z , t h i s p u m p s y s t e mc o u l d p r o v i d e water t h r o u g h most o f th e summer andcould h e l p augmen t t h e base f l o w i n t h e J u d g e T u n n e l a si t d e c r ea s e s t h r o u g h the summer.. If t h i s source i s tobe u s e d , we w i l l have to c on ta c t M i n e o f f i c i a l s tod e t e r m i n e s t a t u s and u s a b i l i t y o f the p u m p s in thes h a f t a s .well a s f l o w c a p a b i l i t i e s o f t h e p u m p s . W a t e rq u a l i t y would need to be checked., too. S o m ed e t e r m i n a t i o n o f p o w e r c o s t s f o r r u n n i n g t h e p u m p scou ld be made at tha t t ime.

V . C o n c l u s i o n s

T h e r e are e s s e n t i a l l y three areas where s i g n i f i c a n t w a t e r i sb e i n g l o s t . T h e y a g a i n are:
1 . T h e J u t f g e S h a f t 1 0 0 g p m2. 1275 T u n n e l S t o p e s 50 gpm3. 1275 T u n n e l C a v e - i n s at oldwater" tunnel 25 gpm

A p p r o x i m a t e t o ta l l o s s 1 7 5 g p m
If t h e p r e s e n t f l o w i s on th e order o f 600 g a l l o n s p er m i n u t e ,t h e n a p p r o x i m a t e l y 25 t o 30 p e r c e n t o f t h e f l o w i s b e i n g l o s tdue to p o o r maint enance .
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where i t i s back ing up the f l o w coming f r o m theh e a d w a t e r s a p p r o x i m a t e l y 1 a n d 1 / 2 f e e t . T h e s e t s a n dl a c i n g in th i s area have f a i l e d .

G . W a t e r L o s t Down S t o p e a t J u n c t i o n o f N o . 1275 T u n n e la n d N e w W a t e r T u n n e l : T h e b a c k i n g u p o f t h e w a t e r a tthe NO. 9 f a u l t i s c au s ing a c o n s i d e r a b l e amount ofwat er l o s s at the j u n c t i o n of the new w a t e r t u n n e l and .the 1275 t u n n e l . The backed w a t e r i s s e e p i n g d o w n anold s t o p e d out area. It was hard to measure the f l o wtha t was .being l o s t , but we c o u l d hear the wat errunning t h r o u g h th e rocks and on d o w n i n t o th e s t o p e .The e s t i m a t e d w a t e r l o s s is on the o r d e r of 30 to 50g a l l o n s per m i n u t e . H o w e v e r , i t w o u l d be hard to t e l lw i t h o u t m a k i n g m e a s u r e m e n t s above a n d b e l o w t h e s t o p e dout area w i t h V - n o t c h e d weirs.
H . C a v e - I n A r e a s a t J u n c t i o n , o f N o . 1275 T u n n e l a n d O l dW a t e r T u n n e l ; T h e next p r o b l e m area w e e n c o u n t e r e d w a sat the j u n c t i o n of the No. 1275 tunnel and the oldwater t u n n e l . In th i s area there are two verys u b s t a n t i a l cave s , th e f i r s t o f w h i c h we were a b l e t oc l imb t h r o u g h . T h i s cave-in j u s t b e l o w t h e o l d w a t e rtunnel j u n c t i o n had dammed the water ano ther 1 and 1/2f e e t and was s e n d i n g some o f th e water d o w n . t h e o ldwater t u n n e l . I t w a s d e f i n i t e l y i m p e d i n g t h e f l o w .T h e r e was another cave-in in the 1275 tunnel j u s t abovethe o ld w a t e r t u n n e l j u n c t i o n , wh i ch i s even worse anda l m o s t i m p a s s a b l e . We d id no t f e e l i t n e c e s s a r y t o gobeyond .that p o i n t and did not a t t e m p t to get t h r o u g hth i s second caved area.

I I I . R e c o m m e n d a t i o n s
T h e f o l l o w i n g a r e o u r r e c o m m e n d a t i o n s f o r p o s s i b l e s o l u t i o n s t oth e above p r o b l e m s in an e f f o r t t o h e l p increa s e t h e f l o w in t h eO u d g e T u n n e l , a s w e l l a s ensure tha t th e f l o w i s no t i m p e d e dw i t h f u t u r e cave-ins.

A . Entranc e C o n d i t i o n s ; T h e t w o t e n - i n c h p i p e s , b e i n gr e l a t i v e l y sma l l in d i a m e t e r , ar e s o m e w h a t s u s c e p t i b l eto more f r e q u e n t c l o g g i n g and at t ime s may become soc l o g g e d t h a t wa t e r i s w a s t e d and runs over the t r a c k sa n d o u t o f t h e p o r t a l w i t h o u t b e i n g d i v e r t e d i n t o t h eC i t y ' s w a t e r s u p p l y . W e f e e l t o correct t h i s p r o b l e m ,t h e f o l l o w i n g work c o u l d b e c o m p l e t e d :
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C . F i r s t C a v e - I n ; T h e cave near t h e 1,000 t o 1,500 f o o ts t a t i o n shou ld be mucked out as soon as p o s s i b l e as itc ou ld c o n t i n u e t o grow. A d d i t i o n a l s e t s and l a c i n gs h o u l d b e i n s t a l l e d t o h e l p p r o t e c t t h i s area f r o mf u t u r e caving.

»D . J u d g e S h a f t ; A t t h e J u d g e S h a f t th ere a p p e a r s t o b ea p p r o x i m a t e l y 1 0 0 g a l l o n s p e r m i n u t e b e i n g l o s t . W ef e e l t h a t a c o l l e c t i o n " f u n n e l " c o u l d b e c o n s t r u c t e dus ing sheet meta l and s u p p o r t b ra c ing . T h i s w i l lu l t i m a t e l y d i r e c t t h e w a t e r away f r o m t h e s h a f t a n di n t o t h e J u d g e T u n n e l s u p p l y s y s t e m . T h i s i s p r e s e n t l yo n e o f t h e m a j o r source s o f w a t e r l o s s .
E . O l d W a t e r T u n n e l ; N o i m p r o v e m e n t s a r e r e c o m m e n d e d .
F . N o . 9 C a v e - I n A r e a : T h e N o . 9 f a u l t s h o u l d mos tc e r t a i n l y b e mucked out. W e f e e l t ha t since ' t h e N o . 9f a u l t i s c o n t i n u a l l y m o v i n g , e x t r a s t r o n g s e t s i n t h ef o r m o f y i e l d i n g arched s e t s a n d l a c i n g c o n s t r u c t e d o fs t e e l s h o u l d b e i n s t a l l e d in t h i s area. The e x i s t i n gw o o d e n s e t s and l a c i n g have a l r e a d y f a i l e d and ar e o n l ys ix to e igh t years o l d . A n o t h e r measure t ha t we f e e lw o u l d be very w o r t h w h i l e t a k i n g in t h i s area to p r o t e c tt h e s u p p l y f r o m t h e c o n t i n u a l c a v i n g a c t i o n w o u l d b e t op l a c e a p p r o x i m a t e l y a 30 to 50 f o o t l e n g t h of 16-inchs t e e l ca s ing p i p e i n t h e channe l t o a l l o w f r e e f l o w o ft h e water a t a l l t ime s p a s t t h e N o . 9 f a u l t c a v i n g•areas. A t a 1 p e r c e n t s l o p e , t h e 16-inch d i a m e t e r p i p ew o u l d h a v e . a c a p a c i t y o f 7 . 5 c f s .
G . W a t e r L o s s Down S t o p e a t J u n c t i o n o f N o . 1275 T u n n e la n d N e w w a t e r T u n n e l " ; T h i s area s h o u l d b e p i p e d f o r a• l e n g t h o f a p p r o x i m a t e l y 1 0 0 f e e t . T h i s w o u l d guarda g a i n s t a n y wat er l o s s d u e t o c a v i n g i n t h e N o . 9 f a u l tarea. T h i s p i p e a l s o s h o u l d be a m i n i m u m o f 16 i n c h e sin d i a m e t e r .
H . C a v e - I n A r e a s a t J u n c t i o n o f 1275 T u n n e l a n d O l d W a t e rT u n n e l ; T h i s area n e e d s m u c k i n g o u t a n d p o s s i b l y t h er e p l a c e m e n t o f some s e t s a n d l a c i n g . T h i s area s e emsto be in the b l a c k s ha l e f o r m a t i o n s i m i l a r to the areanear t h e p o r t a l . A l t h o u g h t h e w a t e r e v e n t u a l l y f i n d si t s w a y t h r o u g h t h e s h a l e , t h e c a v i n g i s i m p e d i n g t h ef l o w a n d c a u s i n g some w a t e r i n t h e b a c k e d p o o l s t o s e e pi n t o b e d r o c k f r a c t u r e s a n d b e l o s t t o t h e C i t y .
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T h e f o l l o w i n g i m m e d i a t e measure s s h o u l d b e t a k e n t o i m p r o v e a n dmain ta in t h e C i t y ' s source o f s u p p l y i n t h e J u d g e T u n n e l :

1. R e p a i r all l a g g i n g and o t h e r broken mine t i m b e r s sucht h a t t h e tunnel i s s a f e a n d r e a d y f o r r a p i d access f o rmaintenance p u r p o s e s .
2. M u c k out all caved areas.
3 . C o n s t r u c t t h e c o l l e c t i o n f u n n e l in t h e J u d g e S h a f t t od ir e c t t h a t p i p e i n t o t h e main t u n n e l s y s t e m .
4. C o n s t r u c t s t e e l s e t s in th e No. 9 f a u l t area.

S e e e n c l o s e d O p i n i o n o f P r o b a b l e C o n s t r u c t i o n C o s t s f o r a ne s t i m a t e o f r e p a i r c o s t s m a g n i t u d e .
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8.

9.

Cave-ins at 1275 and oldwater tunnela. Muckingb. Wood set replacement J o b20 L.F. L . S .1,000.00
W e i r water measurement program 6 each 5X.OO

Total Construction Cost
Engineering Services
T o t a l P r o j e c t Cost

3,000.0020,000.00
3,000.00

$ 98,000.00
6.000.00

$104,000.00

NOTES: 1. All items are furnished and in s ta l l ed .
2. I t e m prices are based upon estimated 1982 construction costs.
3. Since the Engineer has no control over competi t ive b idd ing ormarket condit ions, his opinion of probab l e construction costsprovided for herein is made on the basis of his judgement as anEngineer fami l iar with the construction industry. ' However, theEngineer cannot and does not guarantee that p r o p o s a l s , b ids or theconstruction costs will not vary f rom opinions of probable costprepared by him.

Prepared by:_Checked by:JDept. Head:""
F C D : m l b( S P B O O K I I / O u d g A n c P C E )
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J U D G E A N C H O R T U N N E LC I T Y W A T E R S O U R C E
Opinion of Probable Co s t sfor Maintenance and Improvement

A p r i l 7, 1982

I T E M D E S C R I P T I O N Q U A N T I T Y U N I T P R I C E T O T A L C O S T

1. Entrance condition improvementsinc luding 75 L.F. of 16-inchdiameter steel intake p i p ewith a new concrete co l l e c t ionbox with locking l id Job L . S . $ 7,000.00
2. General mine repair andmaintenance, mainly lagg ingrepair and debris c l e a n u p — •approximate ly 500 f e e t oflagging Job L . S . 7,500.00
3. Firs t cave-in muck out and setrepair 10 L.F. 1,000.00 10,000.00
4. J u d g e S h a f t co l l ec t ion funnelconstruction with sheet metaland timber bracing Job L . S . 10,000.00
5. Old water tunnel (no repairsrecommended) -0-
6. No. 9 F a u l t cave-in area:a. Muck out Job L . S . 1,000-.00b. Wood set replacement 15 L.F. 2,000.00 30,000.00c. 16-inch diameter steelcasing p i p e 30 L.F. 50.00 1,500.00
7. Water loss to s tope at 1275and new water tunnels16-inch diameter stael p i p e 100 L.F. 50.00 5,000.00

- 368 -



E X H I B I T

1982 REVISED

- 370 -



A - 5 U T A H S T A T E D E P A R T M E N T O F H E A L T H
R E Q U I R E M E N T S F O R A P P R O V A L S

I n t r o d u c t i o n
L e t t e r f r o m Burearu o f P u b l i c W a t e r S u p p l i e s
S t a t e o f U t a h P u b l i c D r i n k i n g W a t e r R e g u l a t i o n s
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U T A H S T A T E D E P A R T M E N T O F H E A L T H
R E Q U I R E M E N T S F O R A P P R O V A L S

I n t r o d u c t i o n
I n D e c e m b e r , 1974, C o n g r e s s p a s s e d P L 9 3 - 5 2 3 , t h e " S a f e D r i n k i n g
w a t e r A c t , " w h i c h e m p o w e r e d t h e U n i t e d S t a t e s E n v i r o n m e n t a l
P r o t e c t i o n A g e n c y a n d t h e S t a t e o f U t a h w i t h t h e a u t h o r i t y t o
c o n t r o l p u b l i c d r i n k i n g w a t e r s y s t e m s i n U t a h ,
T h e Bureau o f P u b l i c W a t e r S u p p l i e s i n t h e D i v i s i o n o f
E n v i r o n m e n t a l H e a l t h a d m i n i s t e r s r e g u l a t i o n s g o v e r n i n g t h e
d e s i g n , c o n s t r u c t i o n , a n d o p e r a t i o n o f p u b l i c d r i n k i n g w a t e r
s y s t e m s i n U t a h . T h e i r r e c e n t l y a d o p t e d r e g u l a t i o n s i n c o r p o r a t e
a l l a p p r o p r i a t e F e d e r a l r e g u l a t i o n s a n d a n y a d d i t i o n a l
r e q u i r e m e n t s d e e m e d n e c e s s a r y b y t h e U t a h S a f e . p r i n k i n g W a t e r
C o m m i t t e e .
T h e f o l l o w i n g l e t t e r o u t l i n e s t h e h i s t o r y a n d a u t h o r i t y o f t h e
U t a h S t a t e d r i n k i n g w a t e r p r o g r a m a n d t h e Bureau o f P u b l i c w a t e r
S u p p l i e s . A l s o i n c l u d e d i s t h e cover sheet f o r t h e P u b l i c
D r i n k i n g W a t e r R e g u l a t i o n s , w i t h w h i c h U t a h a d m i n i s t e r s i t s
S t a t e a u t h o r i t y over p u b l i c w a t e r s y s t e m s .
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M r . J e f f H e d e nP a g e 2May 28, 1982

The C o m n i t t e e , wh i ch i s c ompr i s ed of 11 members, a p p o i n t e d by the G o v e r n o r ,i s e s s e n t i a l l y th e body which a d o p t s and e n f o r c e s r e g u l a t i o n s g o v e r n i n g th ed e s i g n , c on s t ruc t i on , and o p e r a t i o n of d r i n k i n g water systems in the S t a t e .The Act passed by the S t a t e L e g i s l a t u r e , in c o n j u n c t i o n wi th the r e g u l a t i o n sa d o p t e d by the U t a h S a f e D r i n k i n g Water. Commi t t e e , p e r m i t t e d the S t a t e toob ta in "primacy" for the F e d e r a l Act in F e b r u a r y of 1980.
R e g u l a t i o n s govern ing the d e s i g n , c on s t ruc t i on , and o p e r a t i o n o f p u b l i cd r i n k i n g water systems in U t a h are now f ound in the S t a t e of Utah P u b l i cD r i n k i n g Water R e g u l a t i o n s which was o r i g i n a l l y adop t ed by the U t a h SafeD r i n k i n g W a t e r C o m m i t t e e on October 18, 1979. T h e s e r e g u l a t i o n s incorpora t eal l a p p r o p r i a t e F e d e r a l r e g u l a t i o n s and a d d i t i o n a l requirements a s deemednecessary by the U t a h Safe D r i n k i n g W a t e r C o m m i t t e e . R e v i s i o n s were madeto the o r i g i n a l r e g u l a t i o n s on A u g u s t 28, 1980 and J u n e 25, 1981 in accord-ance with U t a h ' s ru l emak ing laws a n d procedures which i n c l u d e h o l d i n g p u b l i chearings .
T h e Bureau o f P u b l i c W a t e r S u p p l i e s i n t h e D i v i s i o n o f E n v i r o n m e n t a l H e a l t ha d m i n i s t e r s these r e g u l a t i o n s .
If you need any f u r t h e r i n f o r m a t i o n in th i s regard, p l e a s e contact me.

S i n c e r e l y ,

T i m A . P i n e , P.E.P u b l i c H e a l t h EngineerBureau o f P u b l i c W a t e r S u p p l i e s
b l p
c c: S u m m i t County H e a l t h Department
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S T A T E O F U T A HD E P A R T M E N T O F H E A L T H
D I V I S I O N O F E N V I R O N M E N T A L H E A L T H

150 West N o r t h Tempi*. P.O. Box 2500. Sail Lake City. Utah 84110-2500

A l v i n 6. S i c f c « r t . Director801-533-6121

Mason. M.D.. Dr.P.H.£t«rwii* Dirtetor

May 28, 1982533-4207

D I V I S I O N S
iintr He*** Srmm•mrmal HeathHraubSrmcrsCan FimamaitI IO F F I C E S
uratnr Srracr*MWV Hnlth Hunt**

;l ExaminerItaiiH Laboratory

J e f f H e d e nJ . J . J o h n s o n a n d A s s o c i a t e sPark Meadows P l a z aPark C i t y , U t a h 84060
Dear Mr. H e d e n :

R e : H i s t o r y o f S t a t e D r i n k i n gW a t e r Program
Per your request, we hereby o u t l i n e the d e v e l o p m e n t o f the State ' sP u b l i c D r i n k i n g W a t e r R e g u l a t i o n s .
The involvement o f th e S t a t e H e a l t h Department in overseeing p u b l i cd r i n k i n g water s u p p l i e s s p e c i f i c a l l y goes back to 1953 and e a r l i e runder general h e a l t h laws. S e c t i o n 26.15.5 of the U t a h Code atthat time empowered the Board of H e a l t h to e s t a b l i s h r e g u l a t i o n sgoverning the de s ign and construction of p u b l i c d r i n k i n g watersystems. The adopted r egu la t i on s and s tandard s e s s e n t i a l l y usedas criteria were the Ten S t a t e s S t a n d a r d s and the P u b l i c H e a l t hService S t a n d a r d s .
On December 16, 1974 Congress passed P L 9 3 - 5 2 3 , referred to as the" S a f e D r i n k i n g Water Act". T h i s a c t empowered t h e U n i t e d S t a t e sEPA to e s t a b l i s h r e g u l a t i o n s wi th respect to the d e l i v e r y of s a f ed r i n k i n g water in the U n i t e d S t a t e s . T h i s a c t a l s o p e r m i t t e ds tate s t o assume primary r e s p o n s i b i l i t y for e n f o r c i n g the F e d e r a lr e g u l a t i o n s i f they met certain minimum requirements. T h i sa s sumpt i on of primary enforcement r e s p o n s i b i l i t y is r e f erred toas "Primacy".
Under th e au thor i ty o f t h e S a f e D r i n k i n g W a t e r A c t , t h e U n i t e dS t a t e s EPA p u b l i s h e d in the F e d e r a l R e g i s t e r of December 24, 1975,t h e N a t i o n a l I n t e r i m Primary D r i n k i n g W a t e r R e g u l a t i o n s . T h e s er e g u l a t i o n s e s t a b l i s h e d maximum c on taminan t l e v e l s , s a m p l i n gf r equenc i e s , r e p o r t i n g and record k e e p i n g requirements ( v a r i o u samendments and a d d i t i o n s to these have been added s i n c e ) .
In order to ob ta in primacy for the enforcement of the F e d e r a ld r i n k i n g water r e g u l a t i o n s , th e U t a h L e g i s l a t u r e in 1979 p a s s e dt h e U t a h S a f e D r i n k i n g W a t e r Act . Among t h e m a j o r p r o v i s i o n s o ft h e Act wa s t h e f o r m a t i o n o f t h e U t a h S a f e D r i n k i n g W a t e r C o m m i t t e e .
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3.2 Secondary Drinking W a t e r Regulations
3.3 Onmonitored Contaminants
3.4 Definit ions

4 . M O N I T O R I N G . T R E A T M E N T . R E P O R T I N G A N D RECORD K E E P I N G
4.0 General
4.1 Exemptions from Monitoring Requirements
4.2 Approved Laboratories and A c c e p t a b l e Analytical

Methods
4.3 Monitoring of Water Quality
4.4 Reporting Tes t Results
4.5 Record Maintenance
4.6 Definitions

P A R T I I - D E S I G N A N D C O N S T R D C T I O N S T A N D A R D S
• «MHMMM*BMO^Hi^HN^H^*MM^MHMM^a^MMM^HBMHMBMMBM*MaMMiMBiMH^M^MMM^MWMMMH^MMH«MH^MM^Mi^H^M^MMMM

5 . Q U A N T I T Y R E Q U I R E M E N T S
5.0 General
5.1 Community Water Systems
5.2 Non7Community Water Systems

.6 . S O U R C E D E V E L O P M E N T
6.0 General
6.1 Surface Water
6.2 Ground Water - W e l l s
6.3 Ground Water - Spr ing s

»

1 . D I S I N F E C T I O N
7.0 General
7.1 Sit ing
7.2 Chlorination
7.3 lodination
7.4 Ozonation
7.5 Ultraviolet Light
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8 . C O N V E N T I O N A L C O M P L E T E T R E A T M E N T
8.0 General
8.1 Plant S i t i n g
8.2 Plant Capacity and Reliability Assurance
8.3 Color Coding* and Pipe Marking
8.4 Diversion Structures and Pretreatment
8.5 Chemical Addi t i on
8.6 Mixing
8.7 Sedimentation
8.8 Solids Contact Unit
8.9 Fil tra t i on
8.10 In-Plant Finished Water Storage
8.11 Miscellaneous Plant Faci l i t i e s
8.12 Operation and Maintenance Manuals
8.13 S a f e t y
8.14 Disinfection Prior to Use
8.15 Disposal of Treatment Plant Waste

9 . M I S C E L L A N E O U S T R E A T M E N T
9.0 General
9.1 Deionization
9.2 Fluoridation
9.3 Direct Fil trat ion
9.4 T a s t e and" Odor Control
9.5 S o f t e n i n g
9.6 Stabil ization
9.7 Iron and Manganese Control
9.8 Aeration
9.9 New Water Treatment Processes or Equipment

»

1 0 . P U M P I N G F A C I L I T I E S
10.0 General
10.1 Location
10.2 Pumping Stat ions
10.3 Pumps
10.4 In-Line Booster Pumps
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10.5 Automat ic and Remote Controlled S t a t i o n s
10.6 Appur t enanc e s
10.7 H y d r o p n e u m a t i c S y s t e m s
10.8 Disinfection

1 1 . W A T E R S T O R A G E
11.0 General
11.1 Sizing
11.2 Location of Reservoirs
11.3 Design
11.4 Disinfection

1 2 . D I S T R I B U T I O N S Y S T E M
12.0 Water Main Design
12.1 Materials
12.2 Separation of Water Mains and Sewers
12.3 Air Relief Valves: Valve , Meter and Blow-of f Chambers
12.4 Instal la t ion of Water Mains
12.5 Cross Connections and Interconnections
12.6 Water Haul ing
12.7 Service Connections and Plumbing
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A-6
WATER USE AT VAIL, COLORADO, 1971-1973*

AnnualUseItem Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec ( g p c d )

PercentOccupancy 90 90 90 75 45 60 70 70 60 50 75 100 73
1971 ,
EstimatedOccupancy(*) 57 57 57 43 28 38 44 44 38 37 55 74 AS
T o t a lUse (M2) 18.5 18.0 23.5 18.5 12.5 20.0 30.0 29.0 17.0 14.0 16.5 21.0 238
DailyUse ( g p c d ) 105 113 133 143 144 175 220 213 149 122 100 92 136
1972
Estimateda c c u p a n c y ( X ) 66 66 66 55 33 44 52 52 44 39 59 78 54
TotalUse (M3) 18.5 19.5 21.5 13.5 15.5 23.0 35.5 26.5 16.5-12.0 24.5 27.5 254
DailyUse ( g p c d ) 90 102 105 82 152 174 220 164 125 99 138 114 129
1973
EstimatedOccupancy (*) 70 70 70 58 35 47 55 55 47 45 67 90 59
T o t a lUse (NC) 24.9 22.2 24.4 14.2 9.1 17.1 26.4 32.1 26.9 15.6 14.9 25.4 253
DailyUse ( g p c d ) 115 113 112 82 84 121 155 188 191 112 74 91 113

1971 -1973AverageDaily Use( g p c d ) 103 109 117 102 127 157 . 198 188 155 111 104 99 123

* Reprint of T a b l e 3, Ref er enc e 16 in A p p e n d i x 7, List of Ref er enc e s .
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r î̂ ;

j-r> -,Vy...x.
o i « a « »

A L T E R N A T I V E
1

S A T E L L I T E
W A S T E W A T E R

T R E A T M E I M T
P L A N T S

L . E G E M D

O
E X I S T I N G ) W A S T E W A T B R
T R E A T M E N T P L A N T
P O T E N T I A L .
W A B T E W A T E R
T R E A T M E N T P L A N T

P O T E N T I A L a A T E L L I T e
T R E A T M E N T P L A N T

PARK C I T Y • W A T E R
R E S O U R C E S S T U D Y

I
hccoz

E X H I B I T



^\>^H:^ffiiCf'\ MI
J. .. '.. .. . ..•>.. I . i"! ./ I M . I ^ A H . 0 »̂ OB«|«>02*\-• , ' v i ' ' X i A • .-K-—"yo"!^l v_ j . . . ; . v u X ^ I C , ' . . . . . ; v ^ -vxll ' > >

A L T E R N A T I V E2
R E C Y C L E
S . B . S . I . D .

\ A / A S T E \ A / A T E R
E F F L U E N T

L E G E I M d
• X I B T I N O X A / A B T M U U A T B R
T R E A T M E N T P L A N T

O R O T B I M T I A t .
V W A S T E W A T H R
T R E A T M B N T P L A N T

P O T E N T I A L P U M P
F A C I L I T Y

W A T E R T n A N B M I B S I O N
P I P E L I N E

PARK C I T Y • W A T E R
RESOURCES S T U D Y

Ihocoz
E X H I B I T



A L T E R N A T I V E3
E A S T C A I M Y O I M

S P R I N G S
T R A I M S I V U S S I O I M

P I P E L I I M E

L E G E I M D
E X I B T I I M O W A B T e W A T K R
T R E A T M E N T P L . A N T
P O T E N T I A L W A T E R
T R E A T I V i e i M T F A C I L I T Y
P O T E N T I A L
P U M P F A C I L I T Y
W A T E R T R A N S M I S S I O N
P I P E L I N E

l P O T E N T I A L
[ W E L L S I T E

PARK C I T Y • W A T E R
R E S O U R C E S S T U D Y

XhLtOZ
E X H I B I T e



7K -r-|i 7; - -;v j |r -~ i' j. • ,.i r •./-. , r <•>
^ l l ; l ^ ^ - : t : . : [ : : ! 4 t t | ; L ' 4 -

\ \ . , ' y i -...i | . ; . > . , ' ! ' ^ - , ' ; - ' i . ^ i * ] i . • • ' • / ^ ' '
I ' !. ;5 . ; • : .1 . ' ' I ; < • • ' 5 ' - . . ' I .• ' - * , ! • ; ' • ! . - ) « • ! . - ! : /, .̂̂ .»». .V i1. . i j> ' - ; . . i ..., I : ./, -p• ! . ' : . - / • ; • . • » • H ' ,, . *<,i>. < ' ' '

Iw

A L T E R N A T I V E4
E A S T C A I M Y O I M

CREEK
T R A N S M I S S I O N

P I P E L I N E
t - E G E M O

E X I 8 T I N O W A S T e W A T M R
T F I E A T M E I M T P U A I M T

A P O T E N T I A L . W A T E R
T R E A T M E N T F A C I L I T Y
P O T E N T I A L
P U M P F A C I L I T Y
W A T E R T R A N S M I S S I O N
P I P E L I N E

PARK C I T Y - W A T E R
RESOURCES S T U D Y

o I
troz

E X H I B I T



C i U i r H . -«.:Vfc lb4i
n \, -u. . r- «-«, • » )J ' '-•^ ?.;•« i " p H « | - J ' ^ l ^̂ 3
x •jltyWfa'*.- N T S ' , h X tiMut'i-f ; - ' | l->,:..X s N \ J - q M l J ^ f l •/, < ^, I*.t tf.\ ri 11*. . • •. a • > . i

A L T E R I M A T I V E5
S M I T H A M D

M O R E H O U S E
\ A / A T E R E X C H A N G E

L E G E M D

A P O T E N T I A L W A T E R
T R E A T M E N T F A C I L I T Y

p . P O T E N T I A L
f e d P U M P F A C I L I T Y

B M I N I N O S H A F T

D R A I N T U N N E L

PARK C I T Y * W A T E R
RESOURCES S T U O Y

O f f0
E X H I B I T S



™ ^ ? M U W '^ f ; M v E f " ^ j ? v -

A L T E R W A T I V E6
S M I T H A N D

M O R E H O U S E
T R A I M S M I S S I O N

P i P E L I I M E

L E G E N D
P O T E N T I A L W A T E R
T R E A T M E N T F A C I L I T Y
W A T E R T R A N S M I S S I O N
P I P E L I N E

PARK C I T Y * X A / A T E R
RESOURCES S T U D Y

f f0z
E X H I B I T



vl T*.\ ! ' r l ^ i - ^ i ' - v ^

A L T E R N A T I V E7
WEBER R I V E R /

O A K L E YT R A N S M I S S I O N
P I P E L I N E

L E G E N D
P O T B I M T I A U M / A T B R
T R E A T M E N T F A C I L I T Y
P O T E N T I A L
P U M P F A C I L I T Y
W A T E R T P . A N 8 M I 8 S I O N
P I P E L I N E
X K / E B E F I R I V E R

PARK C I T Y • W A T E R
RESOURCES S T U D Y

I
DCOZ

E X H I B I



A L T E R W A T I V Es
PARK M E A D O X A / S

W E L L NO. S

L E G E I M D
P O T E N T I A L
W E L t . B I T E
P O T E N T I A LP U M P F A C I L I T Y
B X I B T I I M O W E L LA I M O P U M P

PARK C I T Y • W A T E R
R E S O U R C E S S T U D Y

O
I
DCOZ

E X H I B I T


